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USE OF ELECTRONIC DATA-PROCESSING EQUIPMENT 


FRIDAY, JUNE 5, 1959 


Houser or Representatives, 

SUBCOMMITTEE ON CENSUS AND GOVERNMENT STATISTICS 

OF THE COMMITTEE ON Post OFrrice AND CiviL SERVICE, 
Washington, D.C. 

The subcommittee met, pursuant to call, at 10 a.m. in room 215, 
Old House Office Building, Hon. John Lesinski (chairman of the 
subcommittee) presiding. 

Mr. Lestnsx1. The committee will come to order. 

I would like to say first that there are eight members, counting my- 
self, on the committee. For the purpose of the hearing, three con- 
stitute a quorum. It is recognized that in reporting out any legisla- 
tion, we need to have a full quorum. 

During our hearings on plans for taking the 1960 census, the Direc- 
tor of the Bureau of the Census emphasized the important part that 
the use of electronic data-processing equipment will have in facilitat- 
ing a timely release of the statistics developed in the 1960 census. 

The subcommittee’s attention has also been called to the widespread 
use of electronic data-processing equipment in other phases of the 
Nation’s Government-wide statistical activities. 

The U.S. Bureau of the Census plans to accomplish a major part of 
its data processing during the 4-year period 1959 through 1962 with 
large-scale electronic computers. During this period most of the 
results of the 1958 Censuses of Manufactures and Distribution and 
the 1960 Decennial Census of Population and Housing will be edited 
and tabulate’ on electronic equipment. 

High-speed electronic computers can be an important factor in 
speeding up statistical compilation work. It is important, in my 
opinion, for this subcommittee to have available information as to the 
present use and future potential use of electronic data-processing 
equipment in government. 

Closely related to the subcommittee’s interest as to the use of this 
equipment in the Government’s statistical activities is the broader 
subject of how the use of such equipment affects manpower require- 
ments throughout the Government. 

The subcommittee is holding this open hearing today to provide 
representatives of the General Accounting Office and the Bureau of 
the Budget with an opportunity to testify regarding the trend of 
development and use of electronic data-processing equipment in the 
Federal Government. 

We will ask the Bureau of the Budget to present to the subcommittee 
the findings developed for the Bureau by a private management firm 
in a study of personnel problems of the U.S. Government in the 
adoption and use of electronic data processing systems. 
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To point up the importance of the use of electronic data computers 
by both industry and Government, I would like to quote the following 
paragraph from an article entitled “The Astonishing Computers,” by 
William B. Harris: 


The real fascination of the $11.5 billion electronic industry, growing at the rate 
of more than $1 million a day, is not its size but the way it produces completely 
new products that suddenly explode into major businesses. Such an explosion 
is now occurring. Sales of the electronic computer, used by industry and 
yovernment in data processing and for calculating problems in advanced engi- 
neering and science, have jumped from practically nothing in 1852 to close to 
$350 million this year. Computer sales will probably hit a $1 billion rate by 1960; 
$2 billion by 1965. 

It is my understanding that office automation, the use of electronic 
data-processing and other equipment, does not pose the same threat 
that factory automation does. However, we need to be ever mindful 
that to the fullest extent possible employees, both in the factory and 
in the office, be protected from the impact of automation. 

It is possible that the use of electronic equipment in Government 
may some day pose a threat to employee job security. 

One of the matters that we will want the representatives of the 
General Accounting Office and the Bureau of the Budget to discuss 
is just what has been done by Government departments and agencies 
to meet this problem of employee job security. 

It should be recognized that employees must be given thorough 
training in the required new skills sufficiently in advance of the switch 
to automation if present employees are to be used to fill these new 
positions. Our subcommittee will be particularly interested in the 
findings developed for the Bureau of the Budget in the study of person- 
nel problems of the U.S. Government in the adoption and use of 
electronic data-processing systems. 

As chairman of this subcommittee interested in the census and 
statistical activities of our Government, I think I should stress that 

eriodic reviews should be made to ascertain that reports produced 

y an electronic data-processing system serve useful purposes. The 
equipment should not be allowed to become gigantic “papermills” 
merely because they can process information at terrific rates of speed. 

Government officials should be aware of the fact that too much 
information, if it is not properly coordinated, can be as harmful as too 
little information. 

I believe there is general agreement that the proper approach as 
to the utilization of electronic data-processing equipment (also re- 
ferred to as ADP) to solve problems of data processing, both in Gov- 
ernment and in business, holds great promise. 

At this time I would like to call upon the representatives of the 
General Accounting Office to report on the status of electronic data- 
processing equipment in the Government and to highlight for us the 
findings and recommendations contained in their June report of 1958 
to the Congress of the United States, entitled “Survey of Progress and 
Trend of Development in the Use of Automatic Data Processing in 
Business and Management Control Systems of the Federal Goverment. 

I would like also for them to comment upon the importance of 
proper planning that should precede and constitute the basis for any 
decision reached on electronic data processing equipment. 
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We have with us this morning Mr. Ellsworth H. Morse, Jr., Di- 
rector of the Accounting and Auditing Policy Staff, and Mr. Edward 
J. Mahoney, Assistant Director, who are ceimoniite for this phase 
of the program in the General Ace ‘ounting Office. Weare very h uppy 
to have these gentlemen this morning. 

Mr. Mahoney and Mr. Morse, you may proceed. 


STATEMENTS OF ELLSWORTH H. MORSE, JR., DIRECTOR, AND 
EDWARD J. MAHONEY, ASSISTANT DIRECTOR, ACCOUNTING AND 
AUDITING POLICY STAFF, GENERAL ACCOUNTING OFFICE 


Mr. Morse. Mr. Chairman and members of the subcommittee, on 
behalf of the Comptroller General, we appreciate the opportunity to 
appear before you today to discuss the trend of the development and 
use of electronic or automatic data processing, particularly in busi- 
ness and management control systems of Federal Government agencies. 

As you know, the General Accounting Office is an agency in the 
legislative branch of the Government. It was created by the Con- 
gress to act in its behalf in examining the manner in which Govern- 
ment agencies discharge their financial resopnsibilities with regard 
to public funds appropriated or otherwise made available to them. 

In carrying out these responsibilities, the General Accounting Office 
renders assistance to the Congress, its committees, and individual 
Members of Congress in many ways. One of the most important of 
these is the furnishing of information on Government activities ob- 
tained during our examinations of Government agencies. 

The proper discharge of our responsibilities also requires us to be 
vitally interested in the fast-developing field of electronic data proc- 
essing. These systems not only involve significant expenditures, but 
they “directly affect the efficiency, economy, and effectiveness with 
which the operations in which they are used are carried out. Our 
audit and investigative work involves us in these considerations. 

As a participating central agency in the joint accounting improve- 
ment program, along with the Bureau of the Budget and the Tre: asury 
Department, we are “direc tly concerned with all kinds of agency finan- 
cial management improvement programs. Many of these involve 
electronic data processing. 

We are also concerned with accounting principles, standards, and 
related requirements, fiscal procedures, and some aspects of records 
management in the Government. 

The widespread use of electronic systems for handling large vol- 
umes of statistical, scientific, fiscal, or other kinds of data is an im- 
portant development of recent years in industry as well as in the 
Federal Government. The Government itself has, in many respects, 
pioneered the use of these systems as a means of improving and speed- 
ing up operations involving large volumes of data. 

The first large-scale, fully automatic business data proc essing sys- 
tem was delivered to a Government agency, the Bureau of the Census, 
in 1951 for use in census statistical o erations. 

Our general interest in this field. coupled with our belief that the 
development of electronic systems would have a profound effect on 
many Government operations led us to undertake a rather compre- 
hensive survey of uses and plans for the use of automatic data- 
processing equipment by Federal Government agencies. 
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Our survey was designed to cover business, management control, 
and some statistical uses. It did not cover all uses; for example, it 
excluded installations devoted solely to scientific and research work 
and intelligence and security activities. 

The study was begun late in 1956 and the results were summarized 
in a atom | report submitted to the Congress on June 27, 1958. A 
copy of this report was sent at that time to the chairman of the House 
Post Office and Civil Service Committee. We have additional copies 
for members of this subcommittee. 

Our report showed that by December 1957, a total of 121 electronic 
systems had been installed for business and related uses in the Govern- 
ment. The annual rental costs of those systems was over $20 million. 
These payments were in addition to an investment of over $9 million 
in purchased equipment. 

The growth in the use of these machines is continuing. We esti- 
mate that, at the present time, over 175 systems have been installed, 
with annual rental costs of about $50 million. 

Almost every major activity in the Government which has large 
volumes of data to process, or large-scale paperwork or recordkeep- 
ing operations has been affected in some degree by the introduction of 
electronic systems. The most extensive use of these is in the Depart- 
ment of Defense. 

For example, 123 of the 175 systems now estimated to be installed 
are in this Department. There they are used in supply and inventory 
management, personnel accounting, statistical work, and various finan- 
cial management operations. 

In the civil departments and agencies, the main large-scale efforts 
have been in such activities as statistical work of the Bureau of the 
Census, the social security wage record operations, the processing of 
Government checks in the Treasury Department, and in some parts of 
the commodity stabilization programs of the Department of Agricul- 
ture. Other civil agencies use electronic systems in processing pay- 
rolls, developing cost accounting data, and producing financial and 
statistical reports. 

One of the general conclusions we reached, based on our survey, was 
that the use of electronic equipment made possible significant im- 
provements in the efficiency er economy with which the operations 
affected could be carried out. To fully realize all of these benefits, 
however, requires not only expert technical direction and supervision, 
but top management interest and participation in the planning for 
and the use of the results of electronic methods. 

Our report contained a number of recommendations for considera- 
tion. ‘The principal recommendation was based on the observation 
that no single agency of the Government is responsible for directing 
and coordinating continuing developments in automatic data proc- 
essing. 

We also observed that several agencies had responsibilities which 
had some bearing on electronic systems and procedures. 

The far-reaching implications of these techniques, the possibilities 
for improved operations and greater efficiency and economy, as well 
as the possibility of misdirected effort or unwise procurement, led 
us to suggest, as one means of focusing attention on this phase of 
the problem, that a coordinated program of joint effort be estab- 
lished by the interested agencies of the Government. 
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We thought that such a program should be designed to provide 
wdvice and assistance in developing electronic methods wherever 
needed and to promote the continuing development of these new 
methods in the best direction in individual agencies and in the 
Giovernment generally. 

We suggested that the following agencies participate in such a 
program: Bureau of the Budget; Civil Service Commission; Gen- 
eral Services Administration; Treasury Department; National Bu- 
reau of Standards; Department of Defense; and General Accounting 
Office. 

Several of these agencies have major governmentwide responsibili- 
ties which are directly related to many of the problems involved in 
automatic data processing. In solving these problems satisfactorily, 
effective coordination is needed. Some of the problems concern— 

(1) Proper electronic systems development and installation to meet 
desired objectives ; 

(2) Contracting for and maintaining equipment ; 

(3) Providing for joint use of equipment by several agencies; 

(4) Effective training of personnel ; 

(5) Personnel reassignment; 

(6) Research in needed directions; 

(7) Developing techniques for interchanging records between in- 
dustry and the Government ; 

(8) Dissemination of information ; and 

(9) Retention of magnetic-tape records. 

Reaction to our recommendation has varied. Most of the agencies 
concerned expressed agreement. with the objectives of the recom- 
mendation and most of them expressed willingness to participate if 
udopted, 

The Bureau of the Budget suggested the need for a clearer defini- 
tion of central agency responsibilities in this field and undertook 
a special study of the problem from this standpoint. It is our under- 
standing that the results of this study are now under final considera- 
tion in the Bureau of the Budget. 

Some of the other more significant aspects of our report and our 
current continuing work in this field will be summarized by Mr. 
E. J. Mahoney, who is an Assistant Director on our Accounting and 
Auditing Policy Staff. Following Mr. Mahoney’s comments, we 
will be glad to answer any of the subcommittee’s questions. 

Mr. Manoney. Mr. Chairman and members of the subcommittee, 
as Mr. Morse has pointed out, the results of studies conducted by the 
General Accounting Office in automatic data processing in the Fed- 
eral Government—and quite often this gets to be a long term, too, so 
we just say ADP or EDP—— 

Mr. Lestnsxkr. I appreciate that very much in the light of my 
statement this morning. 

Mr. Manonry. Were summarized in the Comptroller General’s 
special report on this subject which was transmitted to the Congress 
in June 1958. 

We found the entire field of ADP in an early state of development. 
Pioneering has been the rule rather than the exception in a great 
many of these systems. Despite this early state of development, 
important advances have been made which have far-reaching implica- 
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6 USE OF ELECTRONIC DATA-PROCESSING EQUIPMENT 
tions for improvement in the efficiency and economy of Government 
operations. 

In some agencies, important advances in achieving more effective 
and more efficient management control over major phases of opera- 
tions have been made. Closely related operations have been inte- 
grated into a single system in some instances as an outgrowth of 
extensive examination and evaluation of interrelated procedures and 
management needs. 

However, we noted that the general trend has been to use electronic 
computers in segments of agency operations rather than in systems in 
which management procedures and controls over related functional 
areas are fully integrated. 

We believe it extremely important to emphasize the basic need for 
fully studying the possibilities of integration before decisions are 
made. Direct conversions from existing systems to electronic methods 
alone seldom produce significant savings except in single-purpose 
specialized systems involving great masses of data. Some direct con- 
versions may even result in additional costs if extensive, detailed 
systems redesign and reprograming are required when the possibilities 
of integration are later developed. 

The possibilities of integration of procedures through electronic 
methods exist not only within an agency and between agencies, but 
they exist between Government agencies and organizations outside the 
Government. 

For example, planning now underway between the Veterans’ Ad- 
ministration, the Treasury Department, and the Post Office Depart- 
ment involves the centralization of the issuance of veterans’ benefit 
checks in an electronic system to be installed in Chicago, Lll., during 
1960. Check-payment data produced in the veterans’ benefit elec- 
tronic system will provide data in machine processable form to the 
Treasury Department electronics center, which is also to be installed 
in Chicago. The Treasury electronic system will automatically pro- 
duce Government checks for Veterans’ Administration payees. 

In turn, the Treasury electronic system will presort the checks to 
Post Office requirements so that millions of Government checks, eventu- 
ally about 9 million per month at this facility, or roughly 100 million 
per year, which is about one-fourth the volume of all Government 
checks, will be turned over to the Post Office sorted by destination 
codes. This will eliminate much manual sorting in the Post Office 
Department, and will speed delivery of checks to these payees. 

As part of this integrated systems development, it is planned to 
eventually use the magnetic tapes produced in the checkwriting process 
to automatically record individual check-disbursement data in the 
Treasury electronic banking system in Washington, D.C. This sys- 
tem controls payment and check-reconciliation operations for all U.S. 
Treasury checks. 

Another important aspect of automatic interchange of records is in- 
volved in plans being developed which will provide a greater degree 
of automatic recording of data between industry and Government sys- 
tems. We feel there is a great undeveloped potential in this area which 
needs to be more aggressively pursued on a coordinated government- 
wide basis. 
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As you know, millions of transactions flow between industry and 
the Federal Government each year. More and more of these transac- 
tions are being recorded on magnetic tapes by industry for its own 
use. Automatic transcription and subsequent automatic processing 
of these transactions for Government purposes are now possible 
through the use of these tapes. Only limited interchange of data 
in this manner has taken place to date. Wage records are reported on 
tapes to the Social Security Administration by a small number of 
companies, — arrangements have been made for exchange of data 
on magnetic tapes between the Department of Defense and several 
private firms. 

Potential savings in this area are large, through elimination of 
the need for manual tr anscriptions of detailed records with corre- 
spondingly fewer errors and lower transcription costs. 

A joint and coordinated effort in this area will be needed in develop- 
ing workable programs with industry and the individual agencies to 
accomplish this objective. 

Our studies in automatic data processing have disclosed an exten- 
sive trend toward more centralized processing of data. The avail- 
ability of high-speed data processing equipment has resulted in the 
establishment of several data-processing centers. These centers have 
in some cases been est ablished to process data previously performed 
at subunits within the facility. 

In addition, to a certain extent, some procedures have been cen- 
tralized that were previously performed at geographically separated 
locations. 

For example, the Treasury check electronic system combines = 
operations previously perfor med at 14 separate locations. Also, i 
some places, payroll processing operations are being performed on 
a combined basis for several separate activities. 

Other examples of centralization are: Processing of aircraft- 
engine inventories, processing of supply and logistics transactions 
under weapons-sy stems concepts, and central maintenance of account- 
able inventory records. 

This trend toward the establishment of centralized data systems 

can be directly attributed to the development of large-capacity elec- 
tronic data-processing systems. 

During our survey studies, data regarding savings and cost factors 
were not available as a measure of the overall dollar results of these 
conversions to electronic systems. In our opinion, decisions as to 
the most economical degree of centralization should be based on 
detailed analyses of relative costs and other pertinent factors. 

Our studies disclosed that the electronic systems which have been 
installed in Government operations quite often involved the con- 
version of existing procedures to electronic processing, without the 
benefit of a complete functional study of the total processing and 
reporting system. 

In carrying out our responsibilities in the ADP field, we have 
issued two circular letters to the heads of Government departments 
and agencies on accounting and auditing aspects of ADP. These 
circular letters were dated September 18, 1957, and January 14, 1959. 
The letters pointed out some of the considerations which departments 
and agencies should observe in planning for use of automatic data 
processing. 
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I believe that the subcommittee will be interested in these letters, 
copies of which I have for your record. 
( The letters referred to follow :) 


COMPTROLLER GENERAL OF THE UNITED STATES, 
Washington, September 18, 1957. 
B-115369. 
To: The heads of departments and agencies. 
Subject: Accounting and auditing aspects of automatic data processing. 

The increasing use of automatic data processing (also referred to as elec- 
tronic data processing) equipment by Government departments and agencies 
in the area of financial management has important implications from the stand- 
point of the accounting and auditing responsibilities of the departments and 
agencies as well as the General Accounting Office. Some of the considerations 
which should guide departments and agencies using or planning to use auto- 
matic data-processing equipment are indicated in the following comments and 
observations. Continuing study is being made of the audit implications and addi- 
tional information will be furnished from time to time as it is developed in the 
course of these studies. 

Feasibility studies 

Feasibility studies attempt to bridge the gap between what is thought to be 
best and what can be done economically. Such studies are part of any analysis 
to determine whether an investment in new equipment and related system should 
be made. Viewed in this fashion, feasibility studies are not new. They take on 
added significance for management, however, because they are being applied to 
the area of data processing which involves equipment that is very costly. An ade- 
quate feasibility study should be made before any decision is made to purchase 
or rent automatic data processing equipment. Also, as a general rule, a complete 
systems analysis or functional survey of existing procedures should be made 
with a view toward streamlining and improving operations before action is taken 
to utilize large scale automatic data-processing (ADP) equipment. 

In the course of our audit work in agencies using ADP equipment, we will 

. review feasibility studies made to determine whether adequate planning preceded 
the purchase or rental of costly equipment. 


Conformity with principles and standards 


Under the Budget and Accounting Procedures Act of 1950, the head of each 
executive agency is responsible for the establishment and maintenance of 
systems of accounting and internal control. These systems are subject to approval 
by the Comptroller General and they must conform to the principles, standards, 
and related requirements prescribed by him. Care should be exercised to assure 
that accounting systems or portions thereof converted to ADP procedures will 
conform to the principles, standards, and related requirements prescribed by the 
Comptroller General. 


Controls in ADP systems 


Adequate control over original data is of utmost importance. Generally speak- 
ing, provision should be made for adequate verification of data put in the ADP 
machines. Verification of certain data such as part number, commodity class, 
etc., may be performed by the inclusion of editing steps in the program of the 
machine. In the case of data put into ADP machines with punched ecards or 
punched tape, information as to quantity and amount or other data which is not 
subject to machine editing routines should be key verified, that is, checked by a 
second operator in order to assure accuracy of the data being put into the system. 

Predetermined control totals should be used to provide a means of checking 
the accuracy of the data being processed. The extent to which predetermined 
controls are used will vary with the type of application being considered. In the 
case of payroll applications, predetermined control totals of at least hours and 
rates of pay should be utilized as provided for in title 6 of the General Accounting 
Office Policy and Procedures Manual for Guidance of Federal Agencies (formerly 
in General Regulations No. 133). 

A programed check is included in the internally stored instructions of the 
equipment to provide a means of assurance that the data processing is reliable. 
For example, the machine may be required to verify the results of one opera- 
tion before proceeding to the next operation. Programed checks, to the extent 
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feasible, should be incorporated in ADP systems. The extent to which programed 
checks are used will vary with the type of application being considered. In a 
payroll application for example, one programed check that should be used is 
the limit check in which each pay computation 1s compared to a maximum 
allowable gross pay. Provision should be made for a print out of any ite which 
exceeds such a limit to provide the basis for review and corrective action. 


Retention of records ; 

The problem of retaining records and print out needs as it pertains to audit 
requirements is under current study by the General Accounting Office. It is 
recognized that the introduction of magnetic tapes and other newly developed 
types of record storage gives rise to new problems in this respect. Inquiry 
may be made of the General Accounting Office when doubt exists as to present 
requirements concerning retention of records needed for audit purposes. The 
records, under any circumstances, should be disposed of only in accordance with 
the existing General Services Administration records disposal requirements. : 

Future developments may lead to original data being recorded directly in 
coded form; for example, the use of employees’ keys to punch a timeclock with 
no visible timecard being produced. In such cases, special consideration will 
need to be given to the documentation that will satisfy audit requirements. In 
view of the audit implications, prior approval of the General Accounting Office 
should be obtained before such techniques are put into actual use. 

A general practice in large-scale ADP operations is to maintain a machine 
time record or operating log to reflect operating results including the error 
conditions encountered in the data-processing operation for a specific period of 
time such as daily or weekly. Such records should be retained to provide a 
basis for overall evaluation as to excessive machine downtime and recurring 
types of errors. 

Departments and agencies are invited to discuss specific problems in any 
of these are*s with representatives of the General Accounting Office. 


JOSEPH CAMPRELI, 
Comptroller General of the United States. 


COMPTROLLER GENERAL OF THE UNITED STATES, 
Washington, January 14, 1959. 
B-115369. 
To: The heads of departments and agencies. 
Subject: Automatic data-processing systems: feasibility and application studies 
and retention of records. 

Our circular letter (B-—115369, September 18, 1957) on accounting and audit- 
ing aspects of automatic data processing discussed some basic considerations on 
which it now appears that additional remarks may be useful. The General 
Accounting Office is continuing to study the implications of new techniques with 
respect to financial responsibilities. Departments and agencies are invited to 
discuss specific problems related to data processing with representaives of the 
General Accounting Office. 


Feasibility and application studies 


As a part of the audit work in agencies which use ADP equipment, General 
Accounting Office representatives will review feasibility and application studies. 
A feasibility study is an analysis of data-processing requirements, methods, and 
equipment to determine whether new equipment with an appropriate system 
will be more efficient that the present data-processing system. An application 
study is an extension of the feasibility study in which the detailed procedures 
and specific equipment required for a specific function or operation are deter- 
mined. Because of the significance of the decisions involved, agencies should 
have reasonable documentation pertaining to these studies available for review. 
General Accounting Office reviews of these studies will be directed primarily 
toward determining whether adequate planning and consideration of all relevant 
factors did in fact precede the decision to utilize costly equipment. 

A satisfactory study report should include a description of the objective of 
the study, the method by which it was conducted (including some indication 
of the qualifications of the participants), the alternatives considered, compara- 
tive cost analyses, and the specific recommendations made. The recommenda- 


‘i 


10 


USE OF ELECTRONIC DATA-PROCESSING EQUIPMENT 


tions should be directed both toward the specific problems involved in getting 
started and toward the proposed regular operation under the new system. The 
kind and amount of coverage on these and other important points should be 
appropriate to the importance of the decisions involved. 

Although a study report may lead to a proposal for acquisition or utilization 
of electronic equipment, a written justification for such acquisition is not a sub- 
stitute for a feasibility study. A report prepared to defend or support acquisi- 
tion is not usually objective. Experience has shown that such reports are likely 
to give insufficient recognition to possible alternatives and also to problems of 
conversion and operation. 

Where a feasibility study indicates that savings will be realized by conversion 
to an ADP system, an effort should be made to identify that portion of the say- 
ings which are related to systems improvements as distinguished from those 
which are related to the proposed use of ADP. 

Retention of records 

Experience with traditional paner records has shown that in many situations 
there is a tendency to retain excessive amounts of information or to retain in- 
formation longer than necessary. Retention of unnecessary records is expensive 
primarily because it inflates the need for storage space and equipment. If the 
same concept is followed with magnetic tape, which is a reusable medium, there 
is an additional cost factor in the necessity to procure more tape for current 
operating needs. It is therefore important that agencies review carefully the 
purposes to be served by any information stored on tape. This suggestion does 
not imply that any essential records should be destroyed; it does mean that a 
careful determination as to the need for retention should be made. 

Agencies which use or plan to use magnetic tapes in automatic data-processing 
applications Should develop retention plans consistent with the provisions of 
title 8, GAO Policy and Procedures Manual for Guidance of Federal Agencies. 

JOSEPH CAMPBELL, 
Comptroller General of the United States. 

Mr. Mauioney. We feel that in order to make the most effective use 
of electronic systems, planning for their development and use should 
be undertaken long in advance of delivery of the equipment. 

The total management system approach in which all functional sub- 
divisions are viewed as parts of an interrelated whole should be fol- 
lowed. Emphasis should be placed on management objectives and in- 
formational requirements. Specifications for the kind of equipment 
to be used should be developed as an outgrowth of these objectives and 
requirements. 

This is to be sharply distinguished from an approach which would 
be based essentially on determining ways and means in which certain 
kinds of equipment might be utilized. 

Advance planning should include a complete systems analysis to 
provide a solid foundation for successfully placing the system in op- 
eration. Full recognition should be given to the difficulties involved 
in defining the operations to be handled by the electronic system and 
developing programs; that is, detailed instructions, for electronic 
computers. 

The full implication of this problem must be given careful atten- 
tion in the advance planning process in terms of cost, personnel, and 
time required. Planning should also be undertaken on a scale broad 
enough to permit the future integration of closely related procedures. 

Another important aspect of our study dealt with the problem of 
before and after cost comparisons where ADP equipment has been 
installed. 

As a result of our studies, we concluded that there is need for the 
agencies to develop more specific and systematic measurement of 
costs and progress in development of electronic systems. 
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Our reviews disclosed that it is very difficult to obtain the precise 
dollar total of data-processing costs, for before and after ADP cost 
comparisons, from existing agency revords, except for systems which 
are installed for a single purpose related to one functional area of 
work. 

An example of a large single-purpose installation where it was pos- 
sible to develop the required cost data is the U.S. Treasury check 
system. In this system, only one rang oA function is being per- 
formed—that of paying and reconciling U.S. Tree asury chec ks. 

In this case, the cost of the new system could be directly related 
to costs incurred under the previous manual punched-card system, 
even though the work under the previous system was performed at 
several locations. It has been possible to isolate these costs through 
cost records which were maintained for appropriation and budgetary 
processes, and as the old system phased out, it was possible to measure 
the effect of the electronic system on costs of operation of that single 
large function. 

Where systems are used for multiple purposes, the problem of cost- 
ing out the effectof ADP on several functional areas of effort is very 
difficult. 

Another complication in, before, and after costing of ADP systems 
results from the fact that, in some cases where ADP has been installed, 
there has been a general upgrading in the mechanization of paper work, 

For example, we have noted that sometimes as punched card and 
complex desk computer jobs are converted to ADP, manual jobs in 
turn are converted to punched card methods. We have recently 
started a study to review some instances where this is occurring. 

At one large military installation, where we are making a study 
at the request “of this committee, over 100 different reports were trans- 
ferred to ADP. Most of these reports were previousy prepared with 
punched-card equipment. When we made our study of this instal- 
lation, we observed that all of the punched-card equipment had been 
retained. We found that over 150 reports had been converted from 
manual methods to electrical accounting methods and that there was 
actually a slight increase in the pr esent. cost of punched-card equip- 
ment over the costs prior to ADP. 

We are now studying this situation more thoroughly to determine 
all of the facts which are involved. 

Employee job security is a matter which we know to be of interest 
to the subcommittee. We would like to give you the results of selected 
studies we have made which touch on this point. 

At 17 locations where 31 computers were installed, we determined 
the number of positions established both in the direct operation of 
the data processing system and elsewhere in the installation. We 
also determined the positions abolished as a direct result of the intro- 
duction of the system. We found that while large numbers of em- 
ployees were transferred to new duties, relatively few jobs were 
abolished. 

In most cases, we were informed, reassignment and norm >| em- 
ployee attrition eliminated the need for reduction-in-force oction. 
Nearly all installations surveyed also reported increasing workloads 
which minimized this problem. 
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An example of agency policy in this regard is Army regulation 
AR 1-250, which specifically states, in connection with installation 
of electronics systems, that— 

Resultant personnel adjustments will be minimized wherever possible through 
attrition or retraining and reassignment in preference to reduction-in-force 
procedures. 

While there are many developments underway which could result 
in even more employee displacement than we have seen in the past, 
it is difficult to forecast the exact effect of these developments in the 
future. An enlightened management approach to this problem 
would dictate increased attention to minimizing employee displace- 
ment as new advanced equipment is installed. We feel that a good 
feasibility study for the installation of an electronic system should 
include a plan which specifically provides for an organized effort to 
insure proper consideration of all employees being atlected by the new 
electronic system. 

Before closing, I would like to offer for inclusion in the record 
such parts of our June 1958 ADP report as your committee deems 
appropriate. 

(See appendix b, p. 42, for excerpts from June 1958 ADP report.) 
Mr. Mauoney. We will be happy to answer any questions you 
may have at this time. 

Mr. Lestnskt. Mr. Mahoney, first, your letters shall be inserted in 
the record at the point that you mentioned them. 

On May 1 of 1959, the Acting Secretary of the Treasury furnished 
the committee with a memorandum summarizing the Treasury De- 
partment’s experience to date in its EDP activities relating to oper- 
ations of the Office of the Treasurer of the United States. In this 
case, a tremendous volume of detailed transactions is handled on a 
daily basis, which was previously performed by the General Ac- 
counting Office and the Treasury Department. 

The adoption of electronic processes in these functions has resulted 
in the reduction of overall manpower requirements in the General 
Accounting Office and the Treasury Department of 485 employees 
in addition to the reduction of about 400 employees in the Federal 
Reserve Banks. This memorandum will be included as an appendix 
tothis hearing. (See appendix A, p. 33.) 

I have several questions at this point, Mr. Mahoney. 

You mentioned the studies being made. Is consideration being 
given to the cost of rental and the cost of purchase to determine if in 
the long run will it be cheaper to purchase this equipment or to rent 
it? 

Mr. Manonery. There have been many studies made on this sub- 
ject. Among these studies was one in which we were very active in 
connection with the Treasury Department installation. 

One of the real significant problems in this area is the rapid ob- 
solescence of the earlier models of electronic equipment. 

Mr. Lestnsxri. At that point, are you inquiring of other agencies as 
to whether they can use equipment which may no longer be adequate 
for one agency ¢ 
Mr. Manonry. Yes. The number of cases where the Government 
has actually purchased equipment is very limited. One is the Census 
Bureau, with which | am sure you are familiar. In this case they 
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did work out an arrangement with the suppher which was very favor- 
able to Census, a tradein arrangement with the supplier when they 
replaced the older equipment. 

! think this will be an increasing problem in the future. Some- 
where down the road undoubtedly it will become more economical for 
Government agencies to purchase the equipment. Once the field 
reaches a point of stability in manufacture, at that point in time any 
equipment which has been purchased will be something that should be 
considered at a high level in those agencies to determine that we take 
the best advantage of this for the Government. 

Mr. Lestnskt. Have vou found many installations which have been 
involved with the electronic computers that have had drastic person- 
nel reductions ? 

Mr. Mauonery. In our studies, the Treasury check system was 
rather unusual in this respect. .\!though there were others which had 
us many as a hundred positions abolished and very extensive realine- 
ment of personnel, there are not very many activities of government 
where there is a large-scale centralized operation such as the Treasury 
system, which handles over 114 million transactions a day. 

However, our studies at these locations indicated that while man- 
power reductions as such were very limited, there was a considerable 
realinement of personnel and a significant retraining of personnel for 
new duties in connection with the installation and use of these new 
systems. 

Usually personnel already in the program were selected for training 
in the new methods. Other large-scale retraining efforts were under- 
taken for personnel in the operations involved in the establishment of 
input data and the use of the output reports and documents. Gen- 
erally, personnel no longer needed in the operation of the new system 
were transferred to other duties in the agency. 

This was our general finding on this specific point. 

Mr. Lestnskt. What were the steps taken to select and train EDP 
personnel ? 

Mr. Manoney. I will give you a specific example of the Treasury 
again, one that we are very familiar with. 

I might mention at this point that the largest amount of employee 
displacement in this case, the Treasury check system, occurred in our 
office, the General Accounting Office. Almost 400 people were in- 
volved in this transition to electronics directly in the General Ac- 
counting Office. 

From the outset our plans in GAO and the Treasury included ex- 
ploring all possible means for placing affected personnel in filling 
jobs created by the new system as well as in filling vacancies in the 
General Accounting Office, the Treasury Department, and other agen- 
cies of the Government. 

Personnel from the old system were selected and trained for the 
programing and operation of the electronic system. Those who did 
not qualify for the highly specialized work in the electronic system 
were offered opportunities for retraining in other duties in the Genera] 
Accounting Office and the Treasury Department. 

It is important to note that there was a long period of transition 
to the new system, something over 3 years. Over this period of time, 
orderly conversion to the new system was accomplished. 
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Personnel displacement in the old system ovcurred gradually with 
the result that as of this time, everyone displaced has been offered 
a job opportunity in their respective agencies. It is planned to 
continue this policy for the remaining 69 employees who are presently 
liquidating the workload in the General Accounting Office under the 
old system. This problem was given very adequate and good con- 
sideration all the way through in our particular instance. 

Mr. Lesinski. Very well done. 

I have one further question. You may not be able to answer this 
question, but I throw it at you for what it is worth. 

With this electronic processing data, and you mentioned the Treas- 
ury Department and other agencies, do you believe there will come a 
day when it will be possible to coordinate the work in the various 
agencies like the Treasury Department and the Social Security, and 
so forth, and be able to catch those who are cheating on income-tax 
reports much more readily ¢ 

Mr. Manoney. The answer I think I could give is that the Internal 
Revenue Service is actively working on developing electronic systems 
for use in connection with not only this point you mentioned, but 
many others. It will be, I would gather, a much more scientific ap- 
proach to the processing of their data and the comparisons they can 
make using high-speed equipment. 

Mr. Lesinskt. Are there any questions 

Mr. Porter. Yes. 

Mr. Lestnskt. Mr. Porter. 

Mr. Porrer. Mr. Chairman, I am of course an admirer of GAO and 
of the Comptroller General. I think they do a lot of good and I want 
to follow up a little bit more what you asked about. rental. 

I think the answer that it becomes obsolescent fast does not come 
up to the standards of the GAO usual answer on these things, and 
let me explain why. 

In Mr. Morse’s testimony, he mentioned that the annual rental costs 
of those systems are over $20 million, and in the next: paragraph 
you said: 

We estimate that, at the present time, over 175 systems have been installed 
with annual rental costs of about $50 million. 

Tam alittle confused about the $30 million. 

Oh, I see; as of 1957. In other words, they have gone up $30 million. 

It is the policy to rent, is it not ? 

Mr. Manonry. Yes. It is the policy not only in Government, but 
in industry. 

Mr. Porter. That does not make it right though, does it ? 

Mr. Manoney. No; it does not. 

Mr. Porrer. I understand a year or so ago we had some arguments 
here about lease-purchase in terms of Government buildings. I think 
it was pretty well decided on the floor of the House that that was not 
a very good system and, as I recall, the GAO helped us figure out the 
interest you pay, and when you pay a rental to a company now, surely 
that company takes into account that they are obsolescing at the time 
you have them, and that goes into what you pay in rent. 

I am just going toa practice that I know you gentlemen are familiar 
with, and maybe the Budget Bureau can tell us more about it, this 
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business about not spending capital, but merely renting it, and it 
keeps your costs apparently down in 1 year. 
However, in the long run it costs you an awful lot more. 
I understand the Post Office has long leases, and these leases are 
negotiated of course and they do not raise the Post Office budget, for 
which we are glad, but they also may cost the taxpayer in the end a lot 
more money, and Iam wondering about that situation. 
In the long run, by not buying these outright and then selling them 
on the market, just as the company must do who owns them, and Gov- 
ernment not keeping control of them, is it not costing us more really ¢ 
Mr. Manonry. That is an extremely difficult question to answer. 
There have been many, many studies on the subject, including studies 
made by the Interagency ADP Committee. I do not know that there 
is really a good answer to your question, except that there is a pos- 
sibility I think that in this period, while obsolescence is great, we may 
be buying a lot of equipment which later becomes obsolete. I am rec- 
ognizing your point, of course, that the suppliers take this into con- 
sideration, too. 
However, there are other factors. The maintenance is a big factor. 
We would have to have a contract for maintenance with suppliers or 
train our own people in the Government. 
Mr. Porter. We have so many of them now, I think it would be 
better to train our own people. 
Mr. Manoney. This may be true. You may be ona good point. 
Mr. Lestnskt. At that point, Mr. Porter and Mr. Mahoney, I be- 
lieve it was explained to us that on a 10-year basis, it is much more 
costly to rent, which includes a so-called maintenance man probably 
from the company that you lease from. 
On the other hand, if you buy, you have to have your own mainte- 
nance men and that also, of course, isa matter of cost. 
Mr. Manonry. Yes. Then we have to stock the parts, and it is 
a very involved question, frankly. It has received an awful lot of 
attention and I know, at least a few instances in which I was in- 
volved personally in studies, that it turned out to be several years 
on the purchase, at least 5 years, in which we would start breaking 
even and start making some money on it. 
In the case of this Treasury system and the equipment we just 
described, the equipment that was installed in 1956 is about to be 
replaced. We are now planning a replacement for new transistor- 
ized-type equipment which will be installed probably in the spring of 
1960, if not earlier, so that there is a tremendous obsolescence factor. 
Mr. Lestnsxt. All the equipment furnished to you from the be- 
ginning you had to rent because you had no trained maintenance 
personnel. They eventually will change ¢ 
Mr. Manonry. I think eventually this may work out. 
There are some other considerations, of course, that you recognize, 
spending the capital money in one fiscal year to procure the equipment 
for long term. 
Mr. Porter. Balancing the budget in one year rather than another 
does help, I understand. 
You were not finished with your answer. Excuse me. 
Mr. Manonry. I think I was pointing out that it is a very in- 
volved and complicated question. 
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Mr. Porrer. That is what we are here for, I know. 

Mr. Manonry. I think that it isn’t clear, or at least it isn’t clear 
to all of the people who have studed it up until this point, that it 
would be an advantage to the Government to purchase. Maybe we 
should do more studying on this, but it has been studied by so many 
people, and this is the thing I am trying to bring out, not the General 
Accounting Office particularly, but by many agencies of the Govern- 
ment. 

I think up until recently we only had just a handful of equipment 
purchased. For instance, we purchased BIZMAC in Detroit. We 
purchased some of the SAGE equipment, as I understand it. 

Mr. Porrer. Why do we do that? 

It seems a violation of our policy. 

Mr. Manonry. There really isn’t any policy. 

Mr. Porrer. I am just looking at your statement, 121 at rental cost 
of $20 million. 

Now you estimate we have 175 at an annual rental cost of $50 mil- 
lion. It seems to me there is a policy there. 

Mr. Manonry. It is a policy among each individual agency. 

Mr. Porrer. It seems to be pretty generally the same, to rent, not 
to buy. 

Mr. Manonry. I think you are right. 

Mr. Porrer. I hope it 1s based on a good study and that sometime 
I will have a chance to see it. Are you making a study of it now? 

Mr. Manonry. We are not at this time making a study of this 
point. 

Mr. Porrer. Would you make a study of it and share your findings 
with us? 

Mr. Manonry. We would be delighted to. 

Mr. Porrrr. If we have bought some in the past and then project 
into the future, as I think you people do this all the time, tell us 
whether you think that changing this policy of renting would save 
the Government some money over the years? 

Mr. Morse. We will do our best, Mr. Chairman, on that request. 

Mr. Lestnsktr. I believe it is a matter of fact that generally the 
purchase of new equipment costs less on a 10-year basis than on a so- 
called rental. That is good business. 

However, as I mentioned here before, I think from the very begin- 
ning it was essential to have the needed trained personnel to main- 
tain this equipment and there may have been some saving in renting 
because in the rental you have the men to provide maintenance at the 
same time. 

Are there any further questions / 

Mr. Porter. I suppose that could be a joint study, you and jour 
friends in the Bureau of the Budget, because I suppose you are both 
interested in it. 

Mr. Manonry. Yes; we are. We are very interested in this. We 
would like to reach a solution just as you would. At this point it 
hasn’t been very clear. 

Mr. Porrer. Coming to this, the matter in Mr. Morse’s testimony, 
you mention the various problems in coordination and this point, No. 
(3), providing for joint use of equipment by several agencies. 

Do you have any figures on the percent of capacity of the use of 
these machines ? 
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In other words, a machine can be used 24 hours a day. We have 
mills where they have to use them on twvo shifts at least in order to 
amortize them. 

Do you study them from that basis ¢ 

Are you amortizing these machines even though we are not a protit- 
making outfit? Are we using them enough to amortize them? 

Mr. Manoney. We have made studies, and we have some charts, 
which if you are interested we could develop and insert in the record 
for you, on the rates of utilization of equipment in the facilities that 
we visited during our survey studies. ‘These studies indicated a very, 
very high rate of utilization. 

Mr. Porter. On a standard of 24 hours a day ? 

Mr. Manonery. Yes; on a standard of 24 hours a day. 

I can’t recall just from memory the figures, but it was an extremely 
high average. Wecan get those figures for your record. 

( For information referred to see appendix, p. 66.) 

Mr. Porrer. I would like to see them for the various installations ; 
that is, is this uniformly true? 

The average might be high, but in some cases it might be very low? 

Mr. Manonrty. Remembering of course that the whole thing is in an 
early state of development, some people who are just acquiring equip- 
ment are maybe only operating 8 hours or 10 hours a day, but once a 
period of use really gets established, the rate has built up tremendously 
to a two- or three-shift operation in almost every case. 

Also, we have a factor here of preventive maintenance which bites 
something into our third shift, but the figures that we had were ex- 
tremely high on an average. 

Mr. Porter. I would be interested in seeing them for each agency. 

Mr. Manonry. Yes; we have them by individual installation. 

Mr. Porrer. We in my home county, Lane County, in Oregon, de- 
cided to put in electronic equipment at the courthouse and everybody 
thought it was sort of fashionable, and I think it it must be true of 
Government agencies too. It looked like a good thing and all the 
Government people were for it. It turned out, though, that they had 
not done these studies in advance that you recommend here and now 
they are junking it at considerable cost. At least they are going to 
have to change the setup considerably. 

I wonder if that does not happen sometimes among some agencies 
too who get excited about getting this equipment. 

Mr. Maroney. We find that the degree of success in working with 
this equipment is directly related to the amount of preplanning and 
study that goes in before the acquisition of the equipment. There is 
a direct relationship. 

Mr. Porrer. You say here particularly that sometimes it costs more 
money to put this equipment in. In some cases, you end up with the 
operation costing you more money. You have a study going right 
now, I think, to find out why that isso. 

GAO is interested in economy, as is the Bureau of the Budget, and 
we like to think that. these machines will save us some money. Can 
you give us much hope that they will ? 

Mr. Manonry. I think the statement pointed out that there are 
two sitnations, where you have a large single-purpose installation 
where you can measure it quite easily, and where you have combined 
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functions which involve sometimes several hundreds of people and 

many, many locations, and in some cases it affects the work at other 

depots and at other facilities or locations, the feeding of information 

and sometimes the taking away of certain things, so that it gets ex- 

tremely complicated and then on top of all of this are the claims which 

we receive which are very difficult to analyze of the intangible benefits, 

meaning a statement that we may receive that $20 million, or some 

such number, as that in inventory reductions have been accomplished 

because of a more scientific approach through use of the equipment. 

This becomes extremely difficult to measure. 

Mr. Porrer. You mean more information for management coming 

out of it will result in savings that could not be traced directly ? 

Mr. Manoney. Yes. 

Mr. Porrer. I understand that. 

As for efficiency, I suppose there is some in speed of handling data 

which should be reflected in reduction of personnel costs. 

Mr. Manoney. Yes. 

Mr. Porter. You mentioned the single-purpose specialized systems 

involving great masses of data, and I suppose the Treasury Depart- 

ment check operation would be the outstanding example. 

Mr. Manonry. Yes. 

Mr. Porrrr. Do you have any idea how much money that has saved 

us? 

Mr. Manonry. Yes. We are trying to finalize the report this year 

of the committee which worked on this problem. The savings will 

be something over $2 million annually to the Government. 

Mr. Porrer. On the checks? 

Mr. Manoney. On the check system itself. 

Mr. Porrer. Do you have other savings like that that you can point 

out for us? 

Mr. Manonery. Yes; the Social Security Administration in one 

application. This has not been completely studied out, but their 

estimate is a little in excess of a million dollars in one application. 

Mr. Porter. That is not a year? That is just one operation ? 

Mr. Manonry. No; each year, a yearly saving. 

Mr. Porrrer. How about the Bureau of the Census? Do you have 

any data there? 

Mr. Manonry. The data we have from the Bureau of the Census 

involves this sort of thing: that on some applications they were able 

to determine about a 2-to-1 cost-ratio reduction. However, on others 

they frankly stated that in the early days in the study and use of 

this equipment they learned that there were certain things that cost 

them more money. They determined, for instance, one-time pro- 

graming for a one-time operation and so on, would lead you into more 

costs sometimes unless you had extremely voluminous data to process. 
Mr. Porter. In talking about some of the savings now, I notice you 

testified about potential savings in this area are large, and could you 

give us a little more cofcrete idea of the extent of those savings? 

Mr. Manoney. Yes. It ties in to the study that we are making 

for the House Government Operations Committee, primarily in the 

area of supply management where we have something in excess of 

$53 billion in our supply inventories in the military. 
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This is, of course, where we have most of the equipment installed, 
in the supply systems of the Government. The hope here is to try 
to solve this tremendous problem by’ getting faster data and better 
data and better organized systems. 

What this dollar savings may result in is very difficult to estimate. 

Mr. Porter. The hope of putting this equipment in is to save money 
and give us greater efficiency and more efficiency ¢ 

Mr. Manonry. Yes. 

Mr. Porrer (presiding). Mr. Shipley, any questions? 

Mr. Surpeiey. Just one. 

A few moments ago you mentioned SAGE, where the Government 
in this operation has purchased a lot of equipment. In view of the 
fact that some time in the future this equipment might become obsolete 
for military use, has there been a study conducted or is there going 
to be a study conducted to see if there are ways of utilizing this equip- 
ment to meet. future requirements elsewhere in the Department of 
Defense, or in other departments of the Government? I don’t know 
whether it is in this instance, but I understand due to this SAGE sys- 
tem we have a set of two computers at each site so that if one is put 
out of commission, it doesn’t hamper our operation. 

Mr. Manonry. Yes. This is a dual-computer arrangement. We 
haven't specifically studied the SAGE system in our work. We do 
have some general knowledge of it. It is our understanding that this 
equipment in its present form is intended to be on line with radar 
networks, fighter planes, defensive aircraft, and missile launching 
sites, and so on. Being on line, the object is that if one computer 
breaks down it automatically switches the problem to the second 
computer so that the defense problem goes on. 

This is about the extent of our knowledge on the subject. We do 
not know, for instance, if there is any unused or available time at 
any of the SAGE sites. We know, for example, that the SAGE pro- 
gram is now switching to a transistorized-type computer which could 
possibly cause some obsolescence here in the equipment that we have 
purchased for use in this kind of an operation. The question of how 
we use this equipment in case this should happen seems to me needs 
to be studied. We do not have any particular answer on that. 

Mr. Surpeiey. Do you intend to do that ? 

Mr. Manonry. We have not. really been involved particularly in 
these military tactical systems, although I think with this possibility 
of obsolescence developing that from a governmentwide standpoint 
it needs to be reviewed. 

Mr. Surptry. Thank you very much. 

That is all, Mr. Chairman. 

Mr. Lestnskr. Mr. Cunningham, any questions ? 

Mr. Cunnineuam. On this interchange of information on mag- 
netic tapes, for example, between Government and industry you men- 
tioned, 1f that progresses can you see some significant savings in that 
field 

Mr. Maroney. Yes. This may be more of a personal feeling. We 
have made some studies in this field, but. we have not really completed 
all of our work. I believe that eventually the automatic interchange 
of data between systems both in the Government and between the 
Government and industry will provide one of the greatest potential 
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benefits for the use of these new systems. Most of our systems design 
problems in this new field stem from poor data origination, and 
faulty manual transcription processes, which should be tremendously 
improved through automatic recording methods. Eventually tax and 
wage records, supply and logistics transactions, and many statistical 
records will be transferred between Government and industry in this 
manner with tremendous savings in time, effort, and expense. I per- 
sonally feel that this is going to be one of the real big advances over 
a long period of time. 

Mr. CunninGHAM. Could you give us an example of where you 
would exchange this information? It isa little over my head. 

Mr. Manonry. Yes. In the supply and logistics problem, in the 
ballistics-missile program the Government has set up an electronic 
center in California to control the supply-management matters related 
to the new missile programs. The missiles, of course, are being manu- 
factured by industry as are the spares and the maintenance items, the 
ground-handling equipment, and so on, which are needed at bases 
and which provide a major matter of supply. As the manufacturer 
develops the items, and as the Air Force or the military determine the 
needs for spares the technical data, the spares item data, and so on 
can be automatically transferred from the manufacturer’s facility on 
magnetic tape to this electronics supply center that the Air Force is 
setting up in California. In turn there will be electronics installa- 
tions at the bases which will be in constant communication with the 
center through electronic devices, so that gradually it is developing into 
a huge electronic complex with automatic transmission of data between 
the sites. 

Mr. Cunnincuam. So it has a great deal of potential benefit ? 

Mr. Manonry. Tremendous potential in this area. 

Mr. Cunnincuam. In the GAO you rent these computers and so 
on, do you ? 

Mr. Manonry. We have no computers of our own as such. 

Mr. Cunntncuam. Do you have any rental equipment in this field 
of accounting and processing ? 

Mr. Manonry. We have some rather limited small installations in 
the General Accounting Office, which are on a rental basis, yes, very 
small, almost insignificant in terms of the large-scale Government 
effort. 

Mr. Cunnrncuam. I understood you to say you have not yet de- 
termined whether it is best to rent or buy them. You have not made 
a determination. 

Mr. Manonry. That is right. We cannot see this clearly. I agree 
with Congressman Porter that it should be studied more thoroughly. 
However, with all of the work and all of the study, both in the 
Government and outside the Government on this point, it has not been 
demonstrated clearly. 

Mr. Cunnnincuam. If there was any waste or additional cost to 
the Government through the rental system, however, it would have 
been obvious by now, I imagine. 

Mr. Manoney. Yes, I think so. This matter of obsolescence, of 
course, always comes in and it is a very important factor. 

Mr. Cunnrncuam. That is all. Thank you. 
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Mr. Lestnsk1. Mr. Mahoney, in view of your position in GAO, this 
might be very important to you. We were lumen by the people 
from the Census that the so-called transistor may, in some cases, be 
overrated. On the other hand, the matter of space is important, too. 
Mr. Mahoney and Mr. Morse, we thank you for the information you 
have given us regarding the steps taken in this case to protect the 
employees from the impact of automation, and we thank you for the 
other questions you have answered. 

In my opinion it is most important that all agencies take appropriate 
steps to meet the human mein, a encountered in automation. Present 
employees should be given an opportunity to obtain thorough training 
in the required new skills sufficiently in advance of the installation of 
electronic equipment. 

You have demonstrated very handily what you have done in that 
line. We thank both of you for your presentation today. 

Mr. Morse. Thank you, Mr. Chairman. 

Mr. Porter. May I make just one comment here. 

Mr. Lesrnskr. Mr. Porter. 

Mr. Porrer. I know that GAO is the arm of the Congress and the 
Bureau of the Budget is the arm of the President. I notice that 
the Bureau of the Budget has testimony on both sides of the paper 
and you have yourself on one side. 

Mr. Lestnskt. Thank you, Mr. Morse and Mr. Mahoney. 

Mr. William F. Finan, Assistant Director of the Bureau of the 
Budget, is also with us this morning. I would like to call upon him 
now to present to the subcommittee the findings and recommendations 
developed for the Bureau by a private management concern in a 
study of personnel problems of the U.S. Government in the adoption 
and use of electronic data-processing systems. 

Mr. Finan, we are glad to have you here this morning. 


STATEMENT OF WILLIAM F. FINAN, ASSISTANT DIRECTOR, BUREAU 
OF THE BUDGET 


Mr. Lestnskr. Mr. Finan, I think it would be helpful if you will 
comment upon— 

1. The nature and extent of the Federal Government’s manpower 
problem in relation to the adoption and use of electronic data-process- 
ing systems; 

2. The estimated trend in requirements for personnel in installing, 
using, and operating EDP systems for the next 5 years and the 
reasons underlying the changes that might be forecast; 

3. Recruitment and selection practices; 

4. The magnitude of the training job facing the Government and 
the extent to which the Government’s own training resources measure 
up to the job; 

5. Other matters you feel will be of interest to the subcommittee ; 
and last, but not least, 

6. What is being dong by Government departments and agencies 
to meet the problem of employee job security which arises from of- 
fice automation—the use of electronic data-processing equipment in 
Government. 

We will be very happy to hear you on those problems. 
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Mr. Finan. Thank you, Mr. Chairman. I have a brief prepared 
statement and I and members of my staff whom I have with me will 
be glad to answer any questions of the committee. 

Mr. Chairman and members of the subcommittee, I appreciate the 
opportunity to appear again before the subcommittee to discuss the 
use of automatic data-processing systems in the Federal Government. 
A few weeks ago we helped to arrange a general orientation meeting 
which some members of the subcommittee were able to attend. We 
shall be glad to arrange a repeat performance for any members who 
were unable to attend the earlier presentation. 

I understand that you are especially interested in reviewing a sur- 
vey report on personnel problems of the U.S. Government in the adop- 
tion and use of automatic data-processing systems. Advance copies 
of the report which was prepared for the Bureau of the Budget by : 
private management firm have been placed in the hands of the sub- 
committee staff and we are now able to make additional copies avail- 
able, if desired. 

In discussing the report, I must emphasize that the Bureau has not 
had an opportunity to analyze it fully nor to reach any final con- 
clusions regarding the recommendations it contains. We are receiv- 
ing the complete supply from the Printer today and no general 
distribution has yet been made. We expect to give a great deal of 
attention to the report, however, and will be glad to keep the sub- 
committee advised as to the conclusions reached and specific actions 
to be taken. 

Before discussing the findings, it may be helpful to review briefly 
the circumstances which caused the Bureau of the Budget to arrange 
for the survey. During the early fall of 1957, several meetings of 
the Interagency Committee on Automatic Data Processing were 
devoted largely to discussions of the manpower problem. It was 
described as one of the principal obstacles standing in the way of 
more effective and efficient use of automatic data-processing 
equipment. 

There were reports that as soon as a Government agency had trained 
its people they were attracted by higher salaries offered by industry. 
There were assertions that there were not enough trained people to 
man existing facilities adequately to say nothing of the situation that 
might exist when many new ADP systems were installed. 

These discussions indicated that before we could deal effectively 
with the problem additional facts were needed concerning the man- 
power requirements for the next several years, the training facilities 
available to supply the requirements for the skills needed, the salary 
structure of the Government as compared with those paid for ADP 
work in industry and the feasibility of various alternatives in dealing 
with anticipated training needs. Later in the fall of 1957 the Inter- 
agency Committee made a formal recommendation to the Bureau of the 
Budget that a comprehensive survey be undertaken in order to provide 
the necessary basic information upon which sound actions could be 
taken. 

A portion of the problem was caused by a lack of job standards and 
job descriptions for the different kinds of ADP work. The Civil 
Service Commission succeeded in developing some practical and usable 
standards early in 1958. The remainder of the task was assigned by 


— 

| 

| 

= 


USE OF ELECTRONIC DATA-PROCESSING EQUIPMENT 23 


the Bureau to a private management firm for a comprehensive exami- 
nation of the manpower and training problem and an estimate of the 
situation that will exist during the’next few years. The report. is 
the result of that effort. 

The report is much too voluminous to describe its content in any 
detail here, but I will summarize some of the principal findings and 
conclusions which may be of particular interest to members of this 
subcommittee. In summarizing these conclusions I want to emphasize 
again that they constitute the findings and recommendations of a 
private management concern, and that we have not yet had an oppor- 
tunity to evaluate the findings, much less to make decisions on actions 
to be taken. 

The report shows: 

In viewing ADP manpower and personnel policies and practices on an overall 
basis, a considerable degree of specialized attention is warranted, both by the 
central agencies and the departments. Fifteen separate recommendations are 
made in support of this viewpoint and one recommendation goes beyond the 
immediate consideration of ADP manpower to urge that all Federal personnel 
policies and practices be reviewed because of a finding that young people “do 
not want to get involved in the Government.” 

Three recommendations are made concerning improvements indi- 
cated in job standards and job engineering. 

With regard to policies and methods used for selecting and testing 
ADP personnel, 10 recommendations are designed to improve recruit- 
ment and make for better distribution of available recruits within 
bureaus and departments. 

Better control of turnover in ADP personnel is the subject of six 
recommendations. 

Finally, orientation and training are given considerable emphasis. 
In this connection, a substantial volume of statistics is presented to 
back up several recommendations for aggressive action to cope with 
what the report calls the most. acute problem revealed by the study, 
namely, the gap between (a) the projected need for indoctrination 
of top management, ADP administrations, and management analysts; 
and (6) the currently organized capability within the Government 
for this purpose. 

These are only the general highlights of the report. I would sug- 
gest that it might be well to place in the record several portions of 
the text together with the supporting statistical tables. Specifically, 
I believe he first five chapters of the report would be useful to the 
subcommittee and might appropriately be included in the record. Of 
course, the committee is at liberty to include any other portions, or 
any of the exhibit materials, which is believes would be helpful. 

Mr. Lestnskr. The portions of the report shall be inserted as ap- 
pendix C in the record. 

Mr. Frvan. Although the report does not deal directly with the 
problems of individual workers who may be affected in some way by 
installation of automatic data processing systems, I would like to 
conclude my statement with a few observations on that point. ‘The 
subcommittee, as well as the Congress as a whole and the executive 
branch of the Government, must be conecrned with the individual 
worker as well as with the overall improvements which are possible 
as aresult of the ADP systems. 
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Any change in organization structure or fundamental change in 
method of Coing work is likely to affect individual workers to some 
extent. Everything we have been able to learn has indicated, how- 
ever, that with intelligent planning the Government can shift over 
to the use of automatic data-processing equipment without major 
disruptions and inconveniences to individual workers. 

If there has been a single significant reduction in force as a result 
of an ADP installation, I have not heard of it. For one thing, there 
have not been many instances where the principal effect of an ADP 
installation has been a major reduction In manpower requirements. 
The check reconciliation installation in the Treasury Department is 
an exception in that respect. More often, ADP has been adopted as 
a matter of necessity in order to get tasks done that could not be 
accomplished otherwise. 

Secondly, we believe it should be possible, based on experience 
gained so far, for many employees to be trained to handle assign- 
ments under the new systems. Other employees who are uneble or 
unwilling to enter such a training program can be reassigned with a 
minimum of disruption if there is careful planning and if employees 
are kept fully informed of developments. 

Mr. Chairman, I have been through the report very hurriedly and 
have read the first five chapters with some care. I have with me Mr. 
George G. Mullins on my right, and Mr. William A. Gill, the gentle- 
man on my left, the two senior members of my staff most familiar 
with ADP matters, who have had a little more opportunity to study 
the report. 

I hope that among the three of us we can answer any questions 
which members of the subcommittee may wish to ask. 

Thank you, Mr. Chairman. That concludes my prepared state- 
ment. 

Mr. Lestnsxr. I have a question, Mr. Finan, maybe one of the 
other gentlemen might be able to answer it better. 

From the testimony which I have heard this morning, I take it that 
electronic data processing in the Federal Government is “big busi- 
ness.” Could you indicate in round figures what the personnel costs 
of employees engaged directly in electronic data processing activities 
is today and what might be forecast as an increase in the annual 
salary costs by 1963? 

Mr. Finan. Mr. Chairman, the Bureau of the Budget has not itself 
made such anestimate. There is an estimate in the contractor’s report 
indicating that as of 1958 the personnel cost for individuals directly 
involved in these installations was around $27 million a year. For 
1963 on the basis of the information that had been supplied to the 
firm the estimate of $80 million a year for the same types of personnel 
was made. We have not had an opportunity to evaluate those figures.. 

The contractor does indicate in the report the statistical method 
that was used in arriving at the figures. I would hazard the guess 
at the moment that for rough order-of-magnitude figures they are 
probably as good as we have and it would be reasonably safe to use 
them. However, they should only be used after a careful study of the 
method that was used to arrive at them, because a particular group 
of personnel was selected, their average salaries obtained and then by 
a simple method of multiplication the figure of $27 million was ar- 
rived at. 
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Someone else trying to arrive at the same figure could have decided 
to include additional groups of personnel who might have been some- 
what less directly involved in the operation of this equipment and 
have arrived at a different figure, but for just a very rough order-of- 
magnitude figure, the 1958 estimate is probably reasonably safe. Of 
course, the farther we project into the future, naturally the more 
hazy things become and whether this $80 million a year figure will 
prove to be close to being correct in 1963 no one really knows. 

Mr. Lesinskt. This operation of electronic computers seems to be 
quite a big business, 

Mr. Finan. This has become very big both in Government and in 
business and industry. Without any doubt it will become consid- 
erably larger and more all-pervasive as time goes on. There is no 
doubt about that. 

Mr. Lestnski. Let us hope that it doesn’t get out of hand. Mr. 
Porter. 

Mr. Porter. First I want to make a comment in defense of GAO. 
I notice their paper is not as expensive as the paper used by the 
Budget Bureau. Furthermore, I want to say to the Budget Bureau 
if they are really concerned about economy, and I hope they are, and 
{ know they are, in spacing this, instead of double spaced, they could 
have made it 114 spaces and would have saved another page. 

Now, a more serious matter. On these rentals, are most of them 
made from one company or two companies? Do you know this? 

Mr. Finan. Mr. Porter, there are a number of companies and an 
increasing number in the business of assembling these machines and 
either selling them or renting them. 

Mr. Porrrr. Is it done competitively? Are they put up for bid 
when you go out to lease equipment? Do you know that? 

Mr. Frnan. I think [ would rather ask one of the members of my 
staff who is much more intimately familiar than I am with the specifics 
of thisquestion. Mr. Mullins. 

Mr. Motus. The General Services Administration has arranged 
what they call Federal supply schedule contracts. What. it really 
is is a form of term contract which remains in effect for a period on 
into the future, depending on what the terms were. 

There is competition. However, by the nature of these installa- 
tions it is necessary to work rather closely with equipment manufac- 
turers in the development of the detailed specifications of the ma- 
chinery that will go into a particular installation, so it would not be 
fair to say that there is complete competitive bidding in the sense 
that that term would be used if you were buying some ordinary item 
of supply. 

I might comment a little further on the point that Mr. Finan spoke 
of. There is both rental and purchase of equipment from all of the 
different manufacturers. There isno manufacturer that is exclusively 
rental any more. There was a few years ago. 

Mr. Porter. Do you happen to know the percentages of business 
that various manufacturers have? For example, does IBM rent 90 
percent of the dollar value of the equipment ? 

Mr. Mutuns. I do not know the percentages. I think it is true 
that IBM has the largest share of the business. 

Mr. Porter. What I am getting at is there is very little competi- 
tion in this field ? 
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Mr. Mutuins. I do not believe that would be my experience, sir. 

Mr. Porrer. I am asking if it is your experience; what are the per- 
centages 

Mr. Mutiins. I believe that the competition is increasing. You 
have to keep in mind that we are not talking merely about the few 
companies that made the old type of punchcar ‘d tabulating equipment. 
We are now dealing with literally hundreds of different companies 
that are producing these kinds of equipment, or major components, 
or so-called peripheral equipment that ties in to these installations in 
some way. 

Mr. Porter. Do you have the facts, though, as to how much you 
compensate for companies A, B, C, and D, how much of the Govern- 
ment. business each does / 

Mr. No; I don’t. 

Mr. Porter. Would you say that 90 percent or 75 percent of the 
business is in the hands of, say, four companies? 

Mr. Mutts. I would think that might be possible. That sounds 
reasonable, but I don’t actually know. 

Mr. Porter. I am just. wondering if this whole policy of rental, 
which I want to have your opinion on, too, Mr. Finan, needs a reexam- 
ination in terms of whether we are getting our money’s worth. 

Mr. Finan. Do you want me to comment on that at this point, Mr. 
Porter ? 

Mr. Porter. Either one of you. 

Mr. Finan. Let. me make some general observations and then if Mr. 
Mullins wants to add something that of course will be fine. To begin 
with, I think it is a little bit dangerous to generalize about this. A 
given agency with a given potential application for a piece of this 
equipment may find that because of its own particular requirements it 
is rather clearly more economical to rent a piece of equipment than it 
would be to buy it. 

A different agency under a different set of circumstances might con- 
clude that the reverse is true. Moreover, there are very honest dif- 
ferences of opinion among the most expert technicians you can find in 
this field on the point ; for example, as to how rapidly this equipment 
has been and is going to continue to become obsolete. 

Mr. Porrer. However, that is going to be a cost whether you rent or 
whether you buy. 

Mr. Finan. That istrue; but even, for example, if you were going to 
install one of these machines tomorrow or next year, vou could get 
conflicting advice as to whether the particular piece of equipment was 
in fact going to become rapidly obsolete from your point of view. 
Some of the experts will argue that today’s machines or even the 
machines of several years ago still have enormous capacities that have 
not. been adequately tapped just because human ingenuity has not as 
yet figured out how to do it. The difference here is more like if you 
have to have reliable transportation from your home to your work it is 
not that last year’s automobile that you are driving won't get you from 
home to work and get you there rapidly and safely, but if you got this 
year’s model it might be prettier and it might. be a little more quiet. 

Mr. Porter. The Government has as much chance to get the infor- 
mation about possible obsolescence as the supplier. You speak of 
generalization, Mr. Finan. I am not generalizing. There is a policy 
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today of rental and it went from $20 million to $50 million according 
to the testimony we had here this morning and, from 121 systems in 
December 1957 to an estimated 175 systems now. 

Most of the systems are rented by far and it is increasing. 

Mr. Frvan. It is a fact, Mr. Porter, that as of today the majoriiy of 
the systems are under rent. 

Mr. Porter. The overwhelming majority. 

Mr. Finan. But it is not the result of a centrally adopted policy 
that, generally speaking, they should be rented. It just happens that 
indivdiaally more of the agencies involved decided to rent than to 
purchase. 

Mr. Porter. I am just suggesting that it should be, and it is, I am 
glad to say, the subject of a study to see whether it is in the best interest 
of the Government to rent. 

Mr. Finan. This not only is the subject of a study, but it has been 
under study by a working group under our interagency ADP com- 
mittee, and I believe we have some results on that, have we not? 

Mr. Mutuins. There is a published report. to this point. 

Mr. Porter. I would like to have a copy of it to see what the con- 
clusions were. 

Mr. Muturns. I might clarify some of the problem. I think I 
should be able to because a good many of the thoughts you have ex- 
pressed have gone through my mind. There isn’t any indication that 
the companies are losing money by renting to us. 

Mr. Porrer. I did not think that. 

Mr. Mutuins. The money must go somewhere. I thought it might 
clear up some of the points if I mentioned a specific case with which 
I happen to be familiar. This case involves the Tennessee Valley 
Authority. The TVA installed an ADP system which included not 
only some of the ordinary business types of statistics that we have dis- 
cussed such as payroll, accounting, and so forth, but also some of the 
engineering problems of waterflow and power requirements through- 
out the Tennessee Valley chain. The TVA originally obtained the 
equipment on a rental basis with an option to buy. They made a sur- 
vey last year and on the basis of that survey concluded that they 
ought to buy the equipment. 

They based the proposal to purchase on an assumption that the 
equipment would last I think at least 8 years before becoming obso- 
lete. We thought maybe that was a little bit optimistie The nro- 
a came before the Bureau of the Budget because the TVA had to 

ave money to make the purchase. In reviewing the proposal and in 
deciding what we ought to do, we found that even on a 5-vear basis, 
which we thought was more realistic than 7 years, it would still pay 
to buy it. 

We asked ourselves whether or not we ought to generalize from that 
one case very much. We decided we had better not. The TVA situ- 
ation is quite unique in many ways. There are reasons why obsoles- 
cence will not be as big a factor in that installation as it would be in 
lots of others. So we think probably the answer to this question is 
not going to be one that will permit some broad generality. We are 
going to have to go at it, as we did do in the TVA, case by case. That 
is all I have. 
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Mr. Porrer. I think it is the responsibility of the Bureau of the 
Budget and GAO and of this committee to look at this situation. 

One other question, Mr. Chairman. 

On page 5 of Mr. Finan’s testimony he says that if there has been 
a single significant reduction in force as a result of an ADP installa- 
tion, he has not heard of it. In the next sentence he says: 

There have not been many instances where the principal effect of an ADP 
installation has been a major reduction in manpower requirements. 

A reduction in manpower requirement and a significant reduction 
in force means to me the same thing. I do not want to quibble, but 
then the gentleman mentions the check-reconciliation installation 
being an exception. I am a little confused. I have heard of this 
major reduction in manpower requirements of the Treasury Depart- 
ment regarding check reconciliation and that would seem to me a 
reduction in force. 

Mr. Frnan. “Reduction in force” is a word of art in the civil serv- 
ice. It means the actual layoff of people. 

Mr. Porrer. They did not need that many, but they did not lay 
them off. 

Mr. Finan. That is correct. They found other work for them. 
Of course some of them over the period of time that it took to develop 
and install this system resigned, and so on. 

Mr. Porter. Of course you heard the preceding testimony. They 
mentioned also the Social Security Administration as having saved 
a million dollars a year. I suppose that was through a manpower 
reduction, was it not / 

Mr. Finan. It probably was a reduction in manpower requirements, 
but again I do not believe there was an actual firing of people as a 
result of that. That is the distinction I was trying to wx 

Mr. Porter. Do you know of other such savings that have been 
brought about through the use of this equipment ? 

Mr. Finan. Again it may be that one of my staff members could 
cite you some specifics. I would hesitate to do it on the basis of my 
general knowledge. 

Mr. Muttirns. I would say first, just to keep the perspective right, 
that so far as savings are concerned, manpower is the smaller element. 
The major potential savings are in the areas such as Mr. Mahoney 
mentioned. Take inventory control for example. You don’t have to 
make a very big percentage improvement in a $50 billion inventory 
to save a very substantial amount of money, so substantial that you 
could afford even to spend more for manpower if that happened to 
be necessary. 

In the social security case there was, I think, a reduction of between 
300 and 400 people. In addition to that it is estimated by the staff 
that if they did not have this installation now they would need between 
another 300 and 400 people. That is of course entirely apart from 
the problem of what happens to the people already on board. 

In Treasury’s check-reconciliation installation I have some figures 
that might be indicative. These figures do not include the portion 
of that installation which Mr. Mahoney reported on as being at GAO. 
As stated, GAO people were also involved in that case. There were 
44 Treasury people who were transferred to other bureaus of the 
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Treasury Department, 28 employees who were transferred to other 
Federal agencies, and 86 employees who were reassigned to other 
essential positions in the Office of the Treasurer; right in that same 
Bureau. 

In the case of Treasury’s Bureau of Public Debt, there was a total of 
157 in one office and 204 in another office. 

Mr. Porrer. Savings? 

Mr. Mu.urns. 204 people. 

Mr. Porter. Who work there now / 

Mr. Muuurns. These are reductions in numbers of people required. 
There were 11 in the Chicago branch that were transferred to other 
offices of that Bureau, 62 who were transferred to other Government 
agencies, one who was retired. Eleven who were reassigned, and 72 
who were separated. Those are examples which may help to under- 
line what I said before, that the manpower reduction is probably not 
going to be as important as the savings brought about through better 
management and through faster decisions. 

Mr. Porrer. You do agree that the potentiality of that is great in 
terms of the future? 

Mr. Muuurns. I surely do. I think it eens amounts to a 
form of a revolution in management. It is a very substantial change 
that most of us have just begun to appreciate fully. 

Mr. Porrer. Thank you very much. 

Mr. Lesinskr. Mr. Mullins, you remarked about the need possibly 
of additional employees so far as the military is concerned and that 
the cost might be greatly overshadowed by the saving. I think paral- 
lel to that it has been explained to us for every dime spent in the 
Treasury Department for field investigators they get tenfold return. 

Mr. Muuuins. Yes. 

Mr. Lestnskt. Mr. Prokop, any questions ? 

Mr. Proxor. No questions. 

Mr. Lesrnsxi. Mr. Cunningham. 

Mr. CUNNINGHAM. Just a question on this survey that you had. 
You just now received a report and you have not had a chance to 
evaluate it. You will be doing that soon ¢ 

Mr. Finan. Immediately ; yes. 

Mr. Cunnineuam. And drawing your conclusions. 

Mr. Finan. Yes, sir. 

Mr. CunnincHam. Would you have some notion as to when you 
might have your firm opinion as to what you might do with the 
report, your recommendations, and so on ¢ 

Mr. Finan. To begin with, I would like to point out that quite a 
number of these recommendations are aimed more directly at matters 
that are the responsibility of individual bureaus and departments 
than they are the responsibilities of the Bureau of the Budget. We 
expect to work through our Automatic Data-Processing Committee 
and get a number of these matters laid before the departments in- 
volved for their own determination. 

In other cases we are going to want the advice and reaction of 
affected agencies before we try to make up our own mind, so that I 
would estimate that even giving this matter the kind of priority that 
it certainly deserves it will likely be sometime in September before 
we really have exhaustively analyzed this report and have reached 
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all the decisions that need to be reached in order to fully capitalize 
on it. 

As you can see, it is a very large piece of work. 

Mr. Cunnincuam. I think it is going to be revealing and I was 
just wondering when it might be that we might have the benefit of 
your analysis. 

Mr. Git. In the light of Mr. Cunningham’s question, I think it 
might be well to point out that several of the major recommendations 
in this report, particularly those concerning orientation and training, 
are in fact already being worked on by task forces of the Interagency 
Committee and by the staff of the Bureau of the Budget. 

Many of the facts portrayed in this report were facts which were 
generally known before, and something is already in process. 

Mr. Gitt. That is all I have. 

Mr. Lesrnskr. Mr. Finan, on page 16 of the report there are several 
comments about ADP programs and the rate of new installation 
of the new operation. Do you not think that the installation of 
new electronic computing programs should be slowed down until they 
are properly evaluated and the proper manpower is trained before 
a new start is to begin # 

Mr. Frvan. Mr. Chairman, I am quite sure the Bureau would not 
endorse the policy of trying to retard the expanded utilization of this 
equipment for fear that there would not be available an adequate 
supply of trained personnel. 

Mr. Lestnsxt. It is my understanding that at Detroit they had one 
inan Army installation that appeared to be not fully studied. 

Mr. Frnan. One of the characteristics of this development, Mr. 
Chairman, is that it not only provides opportunities for rather fabu- 
lous improvements of one kind or another, but it also provides oppor- 
tunities for some very large mistakes, and this is the price we must 
expect to pay. 

Obviously we would hope that the large mistakes are held to an 
irreducible minimum. 

Mr. Lesrnsxt. That is the point I am driving at; not to go too 
fast. We are not criticizing the program. It is just the idea that 
it can go too fast with expenditures of funds without the appro- 
priate results in return. 

Mr. Finan. To the extent we get into this matter through the 
budget process and otherwise we would try to use our influence to 
avoid any ill-advised and hasty decisions to install this equipment, 
but it also is one of its characteristics that it does require an enormous 
amount of advance planning and a great deal of time must go by 
before you actually have one of these machines “on the air”—TI think 
that is the term they use—so that almost inherent in it is a require- 
ment of careful planning and a great deal of work before you are 
committed beyond the point of no recall to a decision which later 
turns out not to have been wise. 

Mr. Lestysxr. I think the Census Department is doing a very good 
job along that line. They estimated their needs in advance before 
they had gone ahead and procured this equipment. 

The table following page 31 of your report indicates that salaries 
paid by the Government for comparable ADP positions are substan- 
tially lower than those by private industry. Do you have any observa- 
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tions as to the desirability of special or temporary measures to deal 
with that situation as was mentioned here by yourself ¢ 

Mr. Frnan. Mr. Chairman, we would, | would say, recommend 
against breaking out this group of occupations for special treatment, 
just as I believe we would recommend against trying to deal with 
any isolated problem of pay. I think this is a mere reflection of a 
common problem the Government has of competing with industry 
for competent, well trained, and skilled people. 

I think, again, I would emphasize ae that I am giving you a 
very quick, more or less a flash, reaction, but the quick reaction that 
these statistics suggest to me is that we are not significantly worse 
off salarywise in this field than we are generally. Indeed, this seems 
to me to be rather typical of the situation the Government is in, 
generally speaking. 

Mr, Lestnskt. Vo you not find, though, along that line that in ad- 
vancing or expanding a section of our economy invariably the Govern- 
ment is hit the worst because of the fact that in private industry they 
can pay higher salaries, such as in the past we had the problem in 
engineers, which is typical, in other words. This is a new field. 

Mr. Finan. Where we are operating under a system such as the 
Classification Act, the speed with which the Government can make 
adjustments is obviously much slower than what industry can do. 
However, where we have a wage-board arrangement the Government 
can generally react rapidly enough to prevent any serious dislocation. 

Mr. Lestnski1. We have had that problem here before our committee 
for many years and we have been very concerned about it. The tak- 
ing of personnel by private industry from the Federal Government 
due to higher salaries, offering higher remuneration, is a problem. 

The Government trains them and private industry uses them. We 
are very much concerned about it for the very reason, and I think 
this field is one of them, that when the Federal Government trains the 
personnel primarily in the use of these computers, private industry 
then takes them from the Government. 

Are there any further questions? 

Mr. CunninGHAM, No. 

Mr. Proxor. No. 

Mr. Lesinskt. I regret that we must close this hearing at this time 
because the House meets at noon. You have provided us with some 
very timely and helpful information. 

I would like to suggest that this hearing continue at. a later date, 
at, which time you might advise us of the position taken by the Burequ 
of the Budget on the findings and recommendations developed for 
the Bureau by the private management firm in its study of personnel 
problems of the U.S. Government in the adoption and use of elec: 
tronic data processing systems. We appreciate very much your ap- 
pearing before us today. 

I would also like to thank the members of the General Accounting 
Office, Mr. Morse and Mr. Mahoney, for being before us today. 

The meeting is adjourned subject to call of the Chair. 

Thank you. 

(Whereupon, at 11:55 a.m., the committee was recessed subject. to 
the call of the Chair. ) 
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THE SECRETARY OF THE TREASURY, 
Washington, May 1, 1959. 


Hon. Tom MurrRaAy, 

Chairman, Committee on Post Office and Civil Service, 
House of Representatives, 

Washington, D.C. 

My Dear Mr. Murray: Some time ago you requested a statement of the De- 
partment’s experience in its EDP activities. You pointed out that this would as- 
sist your committee in reporting on the effects of electronic data-processing on 
manpower utilization. 

There is attached a staff memorandum summarizing our experience to date 
in this field relating to operations of the Office of the Treasurer of the United 
States and the Bureau of the Public Debt. As you know, in both cases a tremen- 
dous volume of detailed transactions is handled on a daily basis. The adoption 
of electronic processes for these functions has resulted in the reduction of over- 
all manpower requirements in the General Accounting Office and the Treasury 
by more than 800 employees, in addition to a reduction of about 400 employees in 
the Federal Reserve banks. 

Our experience in handling the problems arising from curtailment of per- 
sonnel requirements has been excellent. Undoubtedly, this was made possible 
to a considerable degree by reason that from the outset our plans included ex- 
ploring all possible avenues for placing affected personnel in filling vacancies 
within the Department and in other agencies of the Government. 

Prior to the installation of EDP equipment for these functions, a careful study 
was made to determine whether it would be in the best interest to rent or to pur- 
chase this type of equipment. We found in favor of rental, and this has been 
borne out by the fact that, since then, manufacturers generally have made great 
strides in developing even better equipment. We are now in a position to take 
advantage of these further developments. by merely changing the equipment on 
rental whenever it is in the Government’s interest. In fact, we plan to replace 
our present equipment in the Office of the Treasurer of the United States with 
a more efficient model in the fall of 1960. 

If I can be of any further assistance to you, please do not hesitate to call 
upon me. 

With best wishes, I am, 

Sincerely yours, 
Frep C. Scrrsner, Jr., 
Acting Secretary of the Treasury. 
Enclosure. 


TREASURY DEPARTMENT, OFFICE OF THE SECRETARY 


The purpose of this memorandum is to present a summary of our experience 
(including the effect on (1) manpower requirements and (2) operating costs) 
with the utilization of electronic data-processing equipment. This covers two 
separate applications each of which utilizes a large-scale electronic computer 
and considerable related peripheral equipment, such as card-to-tape conver- 
ters and magnetic-tape printers. These applications are the (1) payment and 
reconciliation of Treasury checks and (2) recordation of the issue and re. 
tirement of U.S. savings bonds. Each application is discussed under a separate 
heading. 
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I. PAYMENT AND RECONCILIATION OF TREASURY CHECKS 


Background 


The joint accounting improvement program was instituted by the Secretary 
of the Treasury, the Comptroller General of the United States, and the Director 
of the Bureau of the Budget, in December 1947. The program is a Government- 
wide cooperative effort to make Government accounting more efficient and of 
maximum usefulness. Its purpose is to provide a basis for better management 
in the executive branch; to give the Congress better information for acting upon 
appropriations and other legislation; and to give the public a clearer picture 
of the financial condition and operations of the Federal Government. This 
cooperative action led to the passage by the Congress of the Budget and Ac- 
counting Procedures Act of 1950, which incorporated the basic aspects of the 
program in permanent legislation and placed, for the first time, specific respon- 
sibilities for accounting, auditing, and financial reporting in the Federal Gov- 
ernment. 

From the inception of the joint accounting improvement program, one of the 
major fields of work has dealt with simplifying and improving procedures and 
operations relating to Government disbursements and collections. A major seg- 
ment in this area concerned the issuance, payment, and reconciliation of ap- 
proximately 350 million checks drawn annually on the Treasurer of the United 
States by more than 2,000 Government disbursing officers. 

Principles under which the integrated electronic system was developed 
While many improvements were made in the disbursements and collections 
area during the first few years of the joint program, it became apparent at an 
early date that there were real potentials for savings if the check-reconciliation 
operations then being performed by the General Accounting Office as a func- 
tion of external audit, were integrated with the payment operations of the 
Treasurer of the United States. This contemplated a reorganization of the 
payment function of the Office of the Treasurer of the United States in accord- 
ance with the following principles : 

1. It should be a function of accounting and internal control on the part of 
the Treasury Department, which is charged with disbursement and custody of 
the public funds, to effect a proof of checks paid in relation to the checks which 
are issued. 

2. The General Accounting Office, from the standpoint of its responsibilities in 
connection with accounting systems and independent audit, and the Treasury 
Department, from the standpoint of its operating responsibilities, should be in 
complete agreement on the procedures necessary to accomplish such proof of 
checks paid and the incorporation of these procedures into the accounting system 
of the Treasury Department as an integral part thereof. 

3. In the light of a revised system of accounting and internal control by the 
Treasury Department, it should be possible to eliminate the detailed reconciliation 
of checking accounts of disbursing officers as a function of independent audit, 
substituting therefor reliance upon the effectiveness of internal control as re- 
viewed in actual operation and the furnishing of such data as may be required 
for comprehensive audit purposes. 

Two plans were developed for integrating the check payment and reconcilia- 
tion functions. One plan was based on the use of check-issue cards (puncheards 
representing individual checks issued) to be produced by the disbursing officers 
and furnished the Treasury for matching with paid checks as an integral part 
of the paying operation. The second plan involved the use of “block” controls, 
each “block” representing 1,000 consecutive checks, with “block” totals to be 
reported to the Treasury by disbursing officers and used in relation to like blocks 
of checks paid. 

In order to develop the full potential of each plan, two experiments were in- 
itiated. One was conducted in the Federal Reserve Bank of St. Louis during 
1950, utilizing check-issue cards for the Army allowance and allotment checks. 
The second experiment, conducted in Washington, D.C., utilized “block” controls 
for checks issued by the Treasury disbursing officer for civil-service retirement 
payments. Valuable experience was gained through these experiments and it was 
the consensus that the results justified further consideration of the desirability 
of integrating the check payment and reconciliation function. (It is noteworthy 
that during this period of experimentation many individual procedural areas 
were explored with resulting improvements to the existing systems. ) 
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A major consideration in reorganization of procedures was the question of 
what type of mechanical equipment would provide the most efficient and eco- 
nomical system. Before making any reconimendations, it was decided to explore 
the possibility of utilizing electronic equipment to perform these functions. 
Project 

In June 1953, the Secretary of the Treasury, the Comptroller General of the 
United States, and the Director of the Bureau of the Budget appointed a Joint 
Committee to conduct a comprehensive study of the possible use of electronic data 
processing equipment for the payment and reconciliation of Government checks. 

The Joint Committee’s assignment and work program were developed as 
follows: 

Scope 

1. Determine whether the use of electronic data-processing equipment for an 
integrated payment and reconciliation function, including related check-claim 
processes, was practicable ; 

2. Develop the proposed system, in detail ; 

3. Recommend the manufacturer whose equipment it considered best suited 
for the system ; and 

4. Present for consideration the proposed course of action, including a time- 
table and financial considerations. 


Work program 


1. Develop in detail the requirements for the clearance, payment, and re- 
conciliation of Government checks drawn on the Treasurer of the United States; 

2. Present to manufacturers of electronic equipment specifications for an 
integrated plan of operations, inviting manufacturers to submit proposals con- 
templating the use of available equipment or equipment under development ; 

3. Evaluate the various proposals submitted by manufacturers ; 

4. Develop a plan for implementing the Committee’s recommendations, in- 
cluding a detailed operating procedure, budgetary considerations, and a time- 
table for conversion ; and 

5. Determine the effect of the proposed changes in the organizational struc- 
ture, financing, and operation of the disbursing agencies, the Audit Division 
of the General Accounting Office, the Check Payment Division of the Office of 
the Treasurer of the United States, and the Federal Reserve banks and branches. 

The Committee’s general approach in carrying out its work program was— 

1. Development of requirements for the clearance, payment, and reconcilia- 
tion of Treasury checks under existing procedure.—A detailed analysis was 
made of existing procedures then in effect for the issuance, clearance, pay- 
ment, and reconciliation of Treasury checks as well as the procedures for han- 
dling check claims as a basis for developing specifications for performing these 
functions. 

2. Development of a plan for utilizing electronic equipment to perform the 
payment and reconciliation of Treasury checks.—Based on analysis of existing 
procedure and the experience gained during the period of experimentation re- 
ferred to above, a proposed plan was developed for utilizing electronic equip- 
ment to integrate the payment and reconciliation functions on a centralized 
basis. The plan was developed in some detail including step-by-step procedure, 
all of which was outlined in chart form. At this time, a review was made of 
the existing cost for paying and reconciling checks, and sufficient cost analysis 
was made of the proposed plan to conclude generally that electronic equipment 
had very definite promise and should be fully explored. 

3. Presentation of the plan to manufacturers of electronic equipment.—In 
the fall of 1953, the Fiscal Assistant Secretary of the Treasury addressed a 
letter to 15 manufacturers of electronic equipment, acquainting them with the 
project and inviting them to submit firm proposals by December 31, 1953, for 
an integrated system of check payment and reconciliation utilizing equipment 
available or under development at that time. They were requested to give 
consideration to the program from the standpoint of either centralized or 
decentralized operations. 

In September 1953, a 2-day symposium was held and attended by representa- 
tives of interested manufacturers. During this meeting a detailed discussion 
was had with respect to the entire program. Following the symposium, the 
Committee held individual meetings with those manufacturers’ representatives 
requesting further discussions. 
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4. Working relationship with manufacturers—The Committee worked very 
closely with various manufacturers for over a year. During the course of 
this cooperative work, many techniques were developed for improving the 
various proposals. This information was made available to each manufacturer. 
Based on discusisons and meetings with the various manufacturers’ representa- 
tives, it was decided to extend the time for submission of proposals to January 
25, 1954, with the understanding that manufacturers might present amendments 
to their proposals at a later date if the Committee had not completed its study 
and evaluation of the various proposals submitted. 

5. Working relationship with Federal Reserve System.—Early in the spring 
of 1954, the Committee met with representatives of the Federal Reserve System 
to acquaint them with the study and to review in general terms the principles 
of the new plan. Discussion was held on the procedural changes and cost 
factors which would affect Federal Reserve banks. 

One of the principal factors which was developed for consideration and 
further analysis was the proposition of issuing a card check prepunched by 
the manufacturer with the issuing officer’s account number and check serial 
number to be used in lieu of 25 million paper checks then being issued annually. 
Under such a procedure, the issuing officer would not punch the amount into 
these particular checks but would continue to prepare them as if they were 
paper checks and the amounts would ke punched by the Federal Reserve banks 
as a part of their normal clearance and collection process. The development 
of this proposition enable the Committee to consider the practicability of elec- 
tronic equipment for all checks drawn on the Treasurer of the United States. 

6. Establishment of criteria——The Committee, with technical advice from 
representatives of the National Bureau of Standards and the National Security 
Agency, established the following principal criteria to assist them in deter- 
mining the manufacturer whose equipment it considered would be best suited 
for an integrated system for payment and reconciliation of Government checks: 

(1) Reliability and efficiency of equipment. 

(2) Cost—purchase versus rental. 

(3) Direct labor requirements. 

(4) Cost of supplies (tape, ete.). 

(5) Maintenance and service requirements. 

(6) Specifications and cost for installation (space, electricity, air con- 
ditioning, etc.). 

7. Evaluation of manufacturers’ proposals.—Proposals were received from 
five manufacturers and a detailed analysis was made of each. During the course 
of analyzing these proposals, numerous meetings were held with the manufac- 
turers’ representatives. As a result of this work, three proposals were amended 
to take advantage of significant savings in time, controls, and processing tech- 
niques. These three proposals were practically identical so far as principles of 
procedure were concerned. 

It is significant that all manufacturers finally proposed a centralized operation. 
It was determined that decentralization of any of the functions under the 
proposed plan would be prohibitive from a cost standpoint. 

One of the three acceptable proposals had to be disregarded inasmuch as the 
equipment would not be available for at least 1 year subsequent to the availabil- 
ity of the equipment of the other two manufacturers. 

Tests were conducted on the equipment proposed by the two remaining manu- 
facturers, utilizing paid checks in the file of the General Accounting Office. 
These tests were conclusive that procedures could be designed to perform an 
efficient and economical integrated payment and reconciliation function, utilizing 
electronic techniques. Evaluation of each manufacturer’s proposal and equip- 
ment resulted in entering into a rental contract with the International Business 
Machines Corp. for a complete electronic data-processing system. 

8. Estimated savings.—In order to arrive at a sound basis for estimated costs, 
a step-by-step procedure under the new plan was developed. Each step was 
tested on electronic equipment and was timed to determine how much equipment 
and personnel would be required to operate the new system. 

Based on this detailed study, the Committee estimated that following the 
year of conversion to the new plan of operations, recurring annual savings of 
$1.7 million in appropriated funds would be realized. This was in addition to 
over $0.5 million savings estimated for the operations of the Federal Reserve 
banks, 90 percent of which, under present policy, inures to the benefit of the 
Treasury. (Based on a recent survey it appears that savings in the Federal 
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Reserve banks will be over $1144 million annually.) Practically all of the 
savings in appropriated funds occurs in the General Accounting Office represent- 
ing the cost for performing a separate reconciliation of approximately 350 mil- 
lion checks annually. It was estimated that the force of about 755 employees in 
the Treasury and General Accounting Office would be reduced to about 270 em- 
ployees under the new plan which, it was estimated, would be completely in- 
stalled by July 1, 1957. 

The Committee made eight recommendations, all of which were closely re- 
lated. The following, which is quoted from the Committee’s final report, sum- 
marizes the conclusions: 

“Recommendation No. 1: The check-payment function of the Treasurer of 
the United States should be recognized under an electronic data-processing sys- 
tem to provide (a) proof of checks paid by comparison with checks issued, and 
(b) development of the necessary data, including outstanding checks, for the 
reconciliation of disbursing officers’ checking accounts. 

“Comment: Procedures have been designed and tested to account for check 
payments in direct relation to amounts of checks issued, as a feature of internal 
control. These procedures provide for (1) earlier disclosure of certain dis- 
crepancies for which either disbursing officers or the Treasurer of the United 
States are accountable, and (2) development of outstanding check data, both 
being an integral part of the function of paying and accounting for Government 
ehecks. This makes it possible to eliminate the present separate reconciliation 
operation in the General Accounting Office, without impairing the effectiveness 
of the audit and settlement of Government disbursing officers’ accounts.” 

It might be helpful to briefly discuss (1) the preparatory action taken during 
the fiscal year 1956 and (2) the program for the fiscal years 1957 and 1958. 


Preparatory action taken during fiscal year 1956 


From savings and reduced spending effected during the fiscal year 1956, it was 
possible to accomplish the following, preparatory to the installation of the new 
operation : 

1. Relocated all operations previously located on the first floor of the Liberty 
Loan Annex at Washington, D.C. This involved the dismantling and reassem- 
bling of steel file shelving occupying approximately 3,000 square feet of floor 
space, and the moving of the large photostat installation used in connection with 
check-claims operations. There was also brought together on the first and sec- 
ond floors of this building the entire check-payment operation. The snackbar 
was moved from the first to the fifth floor. 

2. Contracted for and accomplished the complete renovation of that area of the 
first floor of the Liberty Loan Annex selected for housing the electronic data- 
processing equipment. 

3. Installed the machines needed to process the first phase of the operation. 

4. Procured the equipment necessary to move and process the checks converted 
under the first phase of the operation and installed a large quantity of metal 
shelving for their temporary housing. 

5. Procured a sufficient stock of magnetic tape to supply operational needs 
through the first quarter of fiscal year 1957. 

6. Worked out arrangements with General Services Administration whereby 
they would completely service the checks after they had been processed, i.e., 
they would pick the checks up at the Liberty Loan Building, file them in pro- 
tected storage, search and deliver all filed checks required in connection with 
claims and inquiry cases. 

7. Conducted some preliminary studies with a view to determining the neces- 
Sary reporting requirements which will afford the information essential to 
establishment and maintenance of an adequate cost-ascertainment system. 

8. Selected and trained personnel for the programing and operation of the 
electronic data-processing equipment. 

9. Conducted an intensive employee-placement program to assist employees 
whose services would no longer be needed under the new program. This included 
the voluntary training of typists after office hours. 

10. Accomplished the conversion of the majority of the accounts from the use 
of paper to card checks. 

11. Rewrote regulations or prepared new ones where necessary and promul- 
gated them to all Federal Reserve banks and disbursing officers. 
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Program for fiscal years 1957 and 1958 

Action necessary to effect the installation of the new program in its entirety 
involved a month-to-month change in operations as well as personnel and other 
requirements. First, it was necessary to process the work backlog carried over 
from fiscal year 1956 as a result of the personnel policy followed whereby ap- 
proximately 90 of the employees to be released were placed at the time positions 
were available elsewhere rather than upon completion of the work. Those em- 
ployees retained during 1957 to process the backlog, who did not resign or 
retire, were assisted in every way possible to obtain reassignment by transfer 
to other divisions, bureaus, or agencies. 

Acquisition and training of employees for the new function, other than pro- 
gramers and operators of electronic equipment, was a continuing action over 
the greater part of the 1957 fiscal year. 

As the operations changed during the fiscal years 1956-58 so also did the type 
of personnel required to perform those operations change. In lieu of check 
examiners, sorters, reviewers, stating clerks, and adding-machine operators, 
necessary under previous procedure, employment needs gradually changed to 
reconciliation clerks and electronic data-processing machine operators calling 
for higher caliber people with greater skills, hence higher grades. 

Selection and training of electronic data-processing personnel 

During November 1955, arrangements were made to initiate a training course 
looking toward the eventual programing and operation of the electronic data- 
processing equipment required for the new system. In considering this matter, 
the Secretary of the Treasury and the Comptroller General were keenly aware 
of the desirability of giving every consideration possible to the personnel who 
would eventually be affected. The personnel requirements under the previous 
procedure and the estimated requirements’ for the new system to handle an 
estimated annual volume of over 350 million checks were as follows: 


Previous Proposed Net chanze 
procedure procedure 
Check Payment Division, Treasurer, United States_ =e 371 255 —116 
Reconciliation Branch, General Accounting Office. 384 115 —369 


1 Provides for personnel to continue work concerned in settlement of accounts of disbursing officers drawing 
checks on foreign depositaries. 


Employees in the Office of the Treasurer of the United States and the General 
Accounting Office were given an opportunity to qualify for this training via an 
aptitude test. First consideration was given to the affected employees, i.e., 
employees of the Check Payment Division, Office of the Treasurer of the United 
States, and Check Reconciliation Branch of the General Accounting Office. Inas- 
much as we were unable to obtain a sufficient number of employees (40) to send 
to programing school from these two organizational units, it was necessary to 
expand our efforts to other divisions of both offices. Hence all other employees 
in the Office of the Treasurer of the United States and the Division of Audits 
of the General Accounting Office were given an opportunity to qualify for this 
training. 

In addition to the aptitude test, a supervisor’s written evaluation was obtained 
for each employee who made an acceptable rating on the aptitude test. Initial 
groups of employees to receive training in electronic programing were selected 
in early 1956 as follows: 

(a) Eighty-two employees of the Check Payment Division, Office of the 
Treasurer, United States, took the aptitude test : 8 were selected for training. 
(>) One hundred thirty employees of the Depository Accounts Branch, Divi- 
sion of Audits, General Accounting Office, took the aptitude test; 16 were 
selected for training. 

(c) Ninety-five additional employees of the Treasurer’s Office (divisions 
other than Check Payment) took the aptitude test; 7 were selected for 
training. 


1 The estimated volume for the fiscal year 1960 is over 400 million checks. 
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(d) Thirty-seven employees of the Division of Audits, General Accounting 
Office (branches other than Depository Accounts) took the aptitude test; 
10 were selected for training. 

It should be noted that employees under (a) and (0) were directly affected 
by the contemplated conversion program and were given the first opportunity 
to qualify. 

Arrangements for the training were made with the manufacturer of the data- 
processing equipment to give a 4 to 6 weeks’ intensive course in the fundamentals 
of programing. Two identical courses were given to the employees selected 
above; 20 employees attended the first course and 21 the second. Of the 41 
employees sent to school, 18 made acceptable marks, 

Late in 1956, as the need for additional employees in the electronic data 
processing operation developed, circulars were again distributed to all employees 
of the Office of the Treasurer to obtain an additional list of employees interested 
in transferring to electronic operations. Seventy-eight employees indicated inter- 
est and took the aptitude test. On the bases of marks achieved in the test, 16 
were selected to attend 4 weeks of formal training. Upon completion of this 
training 7 of these were assigned to electronic operations. 

In the middle of 1958 another call went out to employees of the Office of the 
Treasurer to determine those still interested in receiving training in electronic 
operations. Sixty responded to the call; 48 were given an aptitude test; 12 were 
eonsidered on the basis of scores made in previous tests; 20 were selected for 
training: 6 made acceptable grades and will be detailed in the near future to 
attend additional courses in programing. 

The following table summarizes in terms of numbers of personnel the results 
of our approach in this matter: 


Successfully 
completed 
Tested for Selected for | instruction 
aptitude training ond assiened 
to electronic 
| operations 
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Although supervisory evaluations were used, the aptitude test was the prin- 
cipal guide for selecting candidates to attend the formal classes of instruction in 
programing. Final selections of employees to become regular programers or 
operators of this equipment were made on the additional basis of marks achieved 
in programing school and Satisfactory performance of programing duties on 
subsequent detail assignments. 

Generally speaking, the use of the aptitude test as the main guide for select- 
ing employees to receive training in electronic programing has been staisfactory. 
Our experience establishes the fact, however, that final selection of the employee 
for regular electronic operations should not be made until the employee has 
demonstrated acceptable completion of programing classes and progress while 
detailed to actual programing work. Also, it is interesting to note that, based 
on our experience, a person who passes the aptitude test with an acceptable 
rating and has a good background in conventional tabulating operations appears 
to comprehend a little more quickly the problems inherent in developing com- 
puter programs. Another interesting fact is that a number of employees, con- 
sidered by their former supervisors as doing only a satisfactory job, have turned 
out to be among the best programers we have developed. 

In short, the experience of the Treasurer’s Office in this matter leads to the 
conclusion that employees with an aptitude for programing as indicated by 
acceptable scores achieved in the aptitude test, and who make acceptable marks 
in formal classes in programing and who show sufficient interest and effort on 
their part, have an excellent chance of becoming good electronic personnel. 

Probably the most difficult task we experienced was in translating or defining 
the requirements of the integrated check payment and reconciliation process to 
the personnel selected to program the job. It pointed up the necessity for sys- 
tems people to describe proposed processes in much greater detail than had ever 
been required previously for conventional type of equipment. 
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Equipment was delivered to the Treasurer’s Office in early 1956. The change- 
over required about 17 months (5 months more than originally estimated). 

The new system has been in operation since June 1957. The original estimates 
of manpower requirements and overall savings to the Government of over $24 
million annually will be more than realized. 


II. RECORDATION OF ISSUE AND RETIREMENT OF U.S. SAVINGS BONDS 


Bacground 


In 1948-49, at the request of the Commissioner of the Public Debt, repre- 
sentatives of the National Bureau of Standards studied the series E savings 
bond operations performed by the Bureau of the Public Debt, and filed a written 
report with the Commissioner advising that the use of electronic data processing 
machines of the so-called giant brain type in the conduct of such operations 
was feasible and would lead to substantial economies in operating costs. The 
Bureau of Standards offered to build the necessary machines. The Bureau of 
the Public Debt was unable to obtain funds therefor and the project was 
abandoned temporarily. 

Thereafter the manufacturing of electronic data-processing machines by com- 
mercial companies and their use by industry advanced rather rapidly. In 1955 
the Commissioner of the Public Debt decided that, in views of the progress being 
made in the field, his organization should initiate another feasibility study, 
having as its objective the determination of whether data-processing machines 
of the kind then being manufactured could be effectively and economically used 
on series E bond operations. The study was conducted by a four-man committee, 
appointed from among especially qualified employees of the Bureau of the Public 
Debt. 


Scope 

The aforementioned study made by representatives of the National Bureau of 
Standards in 1948-49 concluded that operations relating to auditing the issue 
and retirement of E bonds, the preparation of required accounting reports, and 
recordation of the fact of issuance and retirement of such bonds by name of 
owner, bond serial number, issue date, etc., were feasible of effective and eco- 
nomical conduct on electronic data-processing machines. The committee ap- 
pointed by the Commissioner of the Public Debt was instructed to restrict the 
scope of its study to a determination that such things were possible of successful 
accomplishment on commercially available equipment. 

In July of 1955, representatives of 11 of 14 invited companies attended a 
symposium conducted by the Commissioner’s committee at which the then 
current series E savings bond operations were explained to them in detail. 
Representatives of 9 of the 11 companies visited the Chicago office of the Bureau 
of the Public Debt in October of 1955 for the purpose of getting a firsthand view 
of most of the savings bond operations then under discussion for conversion to 
electronic data processing. 

After having the operations explained to them in detail and seeing the work 
being performed, four companies submitted tentative proposals to the Com- 
missioner of the Public Debt late in the calendar year 1956, stating that they 
had equipment which they believed could do the savings bonds job electronically 
and that they, therefore, would continue working on the project and submit firm 
proposals for accomplishing the job. One of the four companies subsequently 
dropped out of the picture. The remaining three submitted their firm proposals 
in February of 1957. After they had been studied and evaluated by the Com- 
missioner’s committee, the proposal submitted by the DATAmatic Corp., Newton 
Highlands, Mass., was accepted by the Commissioner on March 22, 1957, as the 
most advantageous to the Government. 

The first components of the DATAmatic 1000 System were installed in Public 
Debt’s new Parkersburg office in April of 1958, just about a year after the 
award of contract. Card-to-tape conversion operations only were conducted by 
the office until November 1958, when the central processor unit of the system 
was installed. After a short period of debugging, the overall system was found 
to work effectively. 


Summary of prior procedure 


Under prior procedures, the work had been mechanized to the fullest extent 
possible. Electrical accounting, microfilming, and bookkeeping machines were 
used extensively. At the same time many manual operations were performed, 
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particularly in connection with the development of alphabetical files reflecting 
the ownership of series E savings bonds and recordation by bond serial numbers 
of the payment of such bonds. 

Under the prior procedures, in order to establish the alphabetical file of owner- 
ship, registration stubs were key punched with owners’ names, sorted alpha- 
betically on IBM machines, fine sorted by hand, and then microfilmed. Issues 
for 6 months were included in a single microtilm record. A numerical registra- 
tion record was also developed annually by sorting on IBM machines prepunched 
bond serial numbers in the registration stubs; after sorting, the record was 
microfilmed, 

In order to audit and record the retirement of paid bonds, a tabulating card 
was key punched and key verified for each bond. The card was punched to show 
bond serial number, amount paid, and issue date. The card was then processed 
on various pieces of IBM equipment to (1) verify the amount paid against the 
true redemption value of the bond, and (2) prepare listings of the bonds by series, 
denomination, and serial number. The listings were sent to the Chicago office 
of the Bureau of the Public Debt, where each bond contained therein was posted 
manually in registers of retired bonds. Each posting was verified manually. 

Searching of both the issue and retirement microfilm records was strictly a 
manual operation. 

Summary of present procedure 

Under the new procedure, both registration stubs and retired bonds are key 
punched with prescribed data essential to the location of such document in the 
microfilm records. After such data has been key punched and verified, the docu- 
ments are run through electronic machines, which results in recording the data 
on magnetic tapes. This information (data) recorded on magnetic tapes is used 
to audit and account for issues and ret_rements and for the preparation of 
accounting reports used in the maintenuice of central public-debt accounts in 
Public Debt’s Washington office. The tapes also contain the master records of 
bond ownership and of bonds retired on any account. These records are sorted 
and merged with previous records, resulting in the establishment and maintenance 
of an updated file of bond ownership and status. 

The use of electronic system resulted in the elimination of the following prin- 
cipal manual operations: 

1. Alphabetical fine sorting of registration stubs. 

2. Posting of retired bonds to retirement ledgers and the verification of 
such postings. 

3. The recordation of caveat entries in the retirement ledgers. 

After registration stubs and bonds have been recorded on tapes, mechanical 
means are utilized to obtain reference information to readily locate images of 
such documents in the microfilm record. Caveats are recorded mechanically. 


Effect on manpower requirements 

It is estimated that installation of the electronic data-processing system in the 
Bureau of the Public Debt is directly responsible for a net reduction in force of 
approximately 350 employees, largely in grades GS-2, 3, and 4. 


Effect on budgetary costs 

Installation of the electronic system has not resulted in any savings thus far 
that could be reflected as reserves against Public Debt’s administrative appro- 
priation. Any savings realized to date have been used to finance the transition 
from the old to the new system. When work that piled up for processing on the 
system is current, it is anticipated that savings aggregating $1 million annually 
will be realized. A savings of that magnitude has been reflected in our appro- 
priation estimate for the fiscal year 1960. 
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A SPECIAL REPORT TO THE CONGRESS OF THE UNITED STATES—SURVEY OF PROGRESS 
AND TREND OF DEVELOPMENT AND USE OF AUTOMATIC DATA PROCESSING IN 
BUSINESS AND MANAGEMENT CONTROL SYSTEMS OF THE FEDERAL GOVERNMENT 
AS OF DECEMBER 1957 


(By the Comptroller General of the United States, June 1958) 


COMPTROLLER GENERAL OF THE UNITED STATES, 
Washington, June 27, 1958. 
B-115369. 
Hon. SAM RAYBURN, 
Speaker of the House of Representatives. 

Dear Mr. SPEAKER: The General Accounting Office has made a survey of the 
progress and trend of development and use of automatic (electronic) data 
processing in the business and management control systems of the Federal 
Government. Our report to the Congress, summarizing the information ob- 
tained during the survey and our findings and recommendations, is transmitted 
herewith. The report covers developments in this field to December 31, 1957. 

The widespread use of electronic systems for handling large volumes of data 
has developed only in the last few years. Our survey in this field, which did 
not extend to installations devoted solely to scientific and resea:ch work or 
to intelligence or security activities, was undertaken because of the need to 
assemble basic information on the nature and direction of effort being ex- 
pended in the Federal Government on such systems, to consider some of the 
results of those efforts, and to identify problems requiring coordinated attention. 
Experience so far suggests that the possibilities for significant changes in 
Government operations which require the handling of large volumes of trans- 
actions or data are great and that significant improvements are possible in the 
efficiency and economy with which such operations can be carried out. 

In some agencies, particularly in the Department of Defense, important 
advances in achieving more effective and more efficient management control 
over major phases of operations have been made. Closely related operations 
have been integrated into a single system in some instances as an outgrowth 
of extensive examination and evaluation of interrelated procedures and man- 
agement needs. However, we have noted that the general trend has been 
to use electronic computers in segments of agency operations rather than in 
systems in which management procedures and controls over related functional 
areas are fully integrated. 

We believe it important to emphasize the basic need for fully studying the 
possibilities of integration before decisions are made. Conversions from exist- 
ing methods to electronic methods alone seldom produce significant savings. 
Such efforts may even result in additional costs of extensive, detailed systems 
redesign and reprograming are required when the possibilities of integration 
are later developed. 

The possibilities of integration of procedures through electronic methods 
exist not only within an agency and between agencies, but they exist between 
Government agencies and organizations outside the Government. 

At the present time, no single agency of the Government is responsible for 
directing and coordinating continuing developments in automatic data proces- 
sing. On the other hand, several agencies have responsibilities which have a 
bearing on electronic systems and procedures. Accordingly, the principal rec- 
ommendation in our report is concerned with the need to establish an effective 
and coordinated program of joint effort by the interested agencies of the Gov- 
ernment. Such a program should be designed to provide advice and assistance 
in developing electronic methods whenever needed and to promote the con- 
tinuing development of these new methods in the best direction in individual 
agencies and in the Government generally. 
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A copy of this report is being sent today to the President of the Senate. 
Sincerely yours, 
JOSEPH CAMPBELL, 
Comptroller General of the United States. 


INTRODUCTION 
BACKGROUND 


The surge of modern development and use of electronic computers in scien- 
tific and mathematical computing operations in the 1940’s gave rise to develop- 
ment in the early 1950’s of electronic (automatic) data processing devices for 
use in business management systems. A whole series of developments in 
equipment and systems design has since followed which have made it possible to 
adapt electronic systems to office routines, including routine decision-making 
operations, and business management procedures. These technological advances 
have also made possible the integration of closely related functions which in 
turn make possible the development of advanced systems in the field of in- 
formation processing, information retrieval, accounting, reporting, and analysis 
operations in management-control systems. 

The first large-scale fully automatic business-data-processing system was de- 
livered to the U.S. Government in 1951 (Bureau of the Census). Since that 
time, the use of these systems in Federal Government operations has steadily 
expanded. 

Feeling that the development of electronic systems would have a profound 
effect on Government operations generally, and on systems of management con- 
trol, the General Accounting Office has been closely observing developments in 
this field and has been making some effort to review and evaluate the impact 
of these new systems. An important part of the effort to become familiar 
with the potentials of electronic systems was our active participation with the 
Treasury Department in one of the major early studies in this field which 
led to the development and application of a large-scale electronic system for the 
processing of U.S. Treasury checks in the check-accounting procedures of the 
Government. While participating actively in the Treasury check program, the 
General Accounting Office continued to observe the extent to which electronic 
equipment systems were being placed into operation by the Government agen- 
cies, and the general progress being made in the field of office automation in 
both Government and industry. 

In the latter part of 1956, the General Accounting Office concluded that the 
acquisition and use of automatic data-processing systems had so increased in 
Government operations that it was desirable to undertake a major survey to de- 
termine the extent of progress being made, and the effect of these new develop- 
ments on the financial management processes of the Federal Government. 


SCOPE OF THE SURVEY 


In a letter to heads of the affected Government departments and agencies, 
we requested an inventory report of electronic systems installed, or planned 
for installation, exclusive of equipment wholly used for scientific or research 
calculations, or in intelligence or security activities. In addition, the request 
called for a separate narrative report covering the reasons for installing these 
new systems. 

After receipt and analysis of these data, initial summary reports were pre- 
pared and a number of installations were selected for site review to obtain more 
specific data regarding systems installed in the major areas of application. 
These survey studies were conducted to determine the trend of development 
of electronic systems. Much of the information obtained from the agencies 
relative to the study was not independently verified. Emphasis was given 
during the site visits to reviews of present and planned uses of electronic sys- 
tems. Reviews were also made of the underlying processing procedures with 
emphasis on the systems being developed and on the management-control prob- 
lems of these organizations. 

Most of the studies were conducted in the large-scale electronic systems in 
use in the Department of Defense supply and logistics activities. Installations 
in this area account for approximately three-fourths of the present Department 
of Defense electronic program, and over one-half of the governmentwide pro- 
gram. The principal findings and conclusions of our survey are based to a 
large extent on studies conducted in this area. 
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In addition, meetings were held with representatives of the principal agencies 
involved in the use of these systems to ascertain the status of agencywide 
programs and planning efforts, and the scope of programs planned for future 
implementation in this field. Visits were also made to commercial concerns, 
research organizations, and electronic-equipment suppliers to obtain current 
information on general developments in the field of automatic data processing. 


NUMBER OF INSTALLATIONS AND RELATED COSTS 


Our survey shows that 121 electronic systems for business and related data 
processing had been installed as of December 31, 1957. (See app. C, tables 1, 
2, and 3 for details.) The annual rentai cost of the equipment leased was 
over $20 million,’ and over $9 million had been expended for purchase equipment. 

In addition, 86 machines had been approved for installation by various de- 
partments and agencies. (See app. C, table 5A, for details.) These involved a 
purchase cost of $3 million and annual rental costs of $12 million. Also as of 
December 31, 1957, 69 other electronic data-processing systems were in the 
planning stage in the Department of Defense but had not yet been approved for 
installation. (See app. C, table 5B, for details.) 

The rental and purchase cosis cited above include those applicable to certain 
Atomic Energy Commission contractors using electronic equipment for both 
scientific and business purposes. 


APPLICATIONS OF ELECTRONIC SYSTEMS 


At the time of the preparation of this report, almost every major activity in 
the Government having a large-scale paperwork and recordkeeping process has 
been affected in some degree by the introduction of electronic systems. Elec- 
tronic systems are most extensively used in the Department of Defense where 
85 electronic computers were installed as of December 31, 1957. These systems 
are being used principally in supply and logistic operations and in personnel ac- 
counting, financial accounting, and related statistical programs. 

Much of the electronics activity in the supply and logistics area involves such 
supply management matters as cataloging, inventory control, inventory distri- 
bution, requirements forecasting, and other related management, budgetary, and 
financial accounting processes. 

In the civil departments and agencies, the principal large-scale efforts have 
been in specialized areas, such as in the social security wage-record operations, 
Treasury check-accounting operations, Department of Agriculture commodity 
stabilization operations, and Census statistical programs. Other civil agencies 
have installed systems for the processing of payrolls and cost-accounting data, 
and for the preparation of statistical and financial accounting reports. 

The electronic systems surveyed were in various stages of development. A 
large part of the electronic equipment presently in use in Government opera- 
tions was installed in 1956 and 1957. Because of this, many of the systems 
surveyed were in operation on only certain phases of the overall installation 
program. In other cases, the systems were being modified on the basis of the ex- 
perience gained in the initial installation period. However, many of the systems 
using medium-scale equipment and some of the larger systems were in full opera- 
tion at the time of the survey 

Although electronic systems are being installed in a wide variety of activities 
for various uses, the type of work being performed can be classified into the 
following two broad categories. 

1. Processing large volumes of data, where the emphasis is on reduction of 
per-unit cost of transactions processed, and where there are relatively few 
management implications involved.—The principal operations in these impor- 
tant large-scale systems for processing of Treasury checks, social security wage 
records, and Census statistical tabulations, among others, involve large-scale 
recordkeeping and file-maintenance processing, rather than development of con- 
trol data for feedback as a control over other agency operations. These large 


7 Annual rental costs of $20 million represent base shift rental charges only. Addi- 
tional costs are incurred in most installations for extra-shift usage of equipment. The 
extra-shift rental is usually charged for at a rate of 40 to 50 percent of base-shift 
rental costs for hours of additional use of the equipment beyond the base shift. Most of 
the installations surveyed were operating on a 2- or 3-shift basis which indicates that 
significant extra-shift rental costs are involved. It is estimated that these costs average: 
approximately 50 percent of the base-shift charges. 
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scale data-processing operations are susceptible of centralized processing with- 
out affecting decentralized management and control organizations. 

In these programs, the sheer volume of cransactions to be processed places a 
premium on well-organized, efficient procedures. Conventional systems em- 
ployed in the past provided an adequate processing of these records. However, 
the costs of processing continued to rise as the need to add additional personnel 
and machines increased with the volume of transactions. The additional 
capacity and accuracy provided by the electronic systems made it possible to 
organize the processing procedures in a more efficient manner through consolida- 
tion of closely related processing steps in the procedures. More specific data 
are presented regarding two of these systems in another section of this report. 

2. Processing large volumes of data where important management-control 
implications are involved.—These systems for collecting, processing, and analyz- 
ing data produce results affecting management-control processes leading to de- 
cisions regarding control over operations and the expenditure of funds. These 
systems were generally found in the Department of Defense, primarily in the 
supply and logistics programs, where large data-processing operations are neces- 
sary in the development of management-control information on resources and 
needs. These electronic systems process information and produce reports which 
directly affect control over procurement, equipment modification, maintenance, 
distribution of supplies, and other related processes in the supply networks. In 
some cases, the electronic systems were in an advanced state of development 
which gave indications that when fully in operation major improvements would 
be achieved through reductions in procurement costs, more effective scheduling 
in aircraft modification and overhaul operations, more effective control over 
assets, reductions in costs for distribution of supplies and equipment, and more 
responsive systems of management control over programs. 

The Air Force aircraft configuration accounting system, the aircraft engine 
management system, the Army Signal supply system, and the Navy ships-parts 
supply system have been selected from the systems studied as examples of prog- 
ress being made in the development of electronic management-control systems, 
More specific data regarding these systems are presented in another section of 
this report. 

In addition to the two broad categories of systems described, rather exten- 
sive use is being made of punched-card-operated medium-scale equipment which 
has been installed primarily to provide expansion of present punched-card sys- 
tems. These electronic devices provide an additional capability, in terms of 
capacity, speed, and flexibility over conventional punched-card equipment. This 
equipment is being used for the most part in inventory supply operations, 
payroll processing, and related accounting-report preparation. Generally, these 
devices have had a very limited impact on the systems involved. In most cases 
these machines were worked into existing systems with a minimum of change, 
except for some fairly extensive realinement of machine processing proce- 
dures. The resulting procedural improvements were primarily due to the abil- 
ity of the electronic equipment to perform editing routines and to consolidate 
several individual operations into a combined processing procedure. In most 
of the installations of this type reviewed during the survey, the emphasis was on 
improvement of data processing, reduction in processing costs, and more timely 
report preparation, rather than on the development of improved concepts of 
management control or complete systems redesign. 

In addition to the widespread use of the electronic systems previously de- 
scribed, data transceiver communication networks are being extensively used 
particularly in military supply and logistics systems. Communication facilities 
have been improved through the development of punched-card-data communica- 
tion systems which provide faster, more accurate processing of data in these 
systems, Additional improvements for more rapid transmission of data are now 
in the development and testing stage. The full development of integrated stream- 
lined systems in the large-scale supply and logistics programs will require an in- 
crease in communication capability commensurate with the improvements in 
electronic data-processing systems to provide the most effective management- 
control systems. The present transceiver networks provide for the transmission 
of punched-card data regarding requisitions and other transactions between 
the decentralized locations and the central supply management facilities, This 
increased capability has resulted in a reduction in the time cycle required for 
the filling of requisitions, and for redistribution of material. The long-range 
effect should be a reduction in the size of inventories required in the field and 
in the supply pipelines. 
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SIZE AND COMPLEXITY OF GOVERNMENT DATA-PROCESSING ACTIVITIES 


The size and complexity of Government data-processing systems has increased 
rapidly. For the most part, this has been due to advances in technology, the 
population increase, and other demands for Government services. According 
to the second Hoover Commission paperwork-management report,’ over 25 bil- 
lion individual pieces of paper are created and processed in Government opera- 
tions annually. Many of these records are processed repetitively through several 
handlings and the number of individual detailed transactions which are trans- 
eribed and processed from these documents is enormously high. 

The great volume of data in some Government operations evidences the tremen- 
dous problems involved in the recordkeeping, accounting, budgeting, and report- 
ing operations in these systems. For example, the Social Security Adiminstra- 
tion is currenty maintaining wage records for over 120 million accounts which 
requires the processing of 240 million wage records annually. The Treasury 
Department handles almost 400 million checks annually or almost 1% million 
checks each workday of the year. Also, in the Treasury, in the Bureau of the 
Public Debt, about three-quarters of a million savings bonds are issued or re 
deemed daily. The Post Office Department handles over 300 million money 
orders and millions of financial transactions annually. The Veterans’ Adminis- 
tration services millions of veterans’ accounts. Other large-scale data-process- 
ing operations involve processing of millions of statistical data transactions 
yearly. 

*ayroll and account keeping covering several million Government employees 
(civilian and military) create additional tens of millions of documents and 
transactions each year. In the military supply and logistics operations, the 
millions of items of inventory to be processed, maintained, and controlled re- 
sult in additional hundreds of millions of transactions. 

The increased demand for information and services has to be countered by 
increased efficiency in organizations and data processing, if the process is to be 
kept within reasonable bounds of cost and speed of action. 

In the supply-management field, current and accurate data systems are vital 
if procurement, equipment modification, and maintenance costs are to be con- 
trolled. In this area, advances in technology have been a prime factor in in- 
creasing the volume and complexity of transactions. The number of line items 
of inventory required to support modern types of equipment has greatly in- 
creased. New types of vehicles and missiles have placed an additional burden 
on these activities, while, in some cases, the older types of aircraft and vehicles 
have also remained in the supply and maintenance systems for long periods 
of time. 

These and other factors have swollen the pipelines in the supply systems with 
millions of transactions which affect procurement, equipment-maintenance opera- 
tions, development of supply requirements, and establishment of controls over 
resources. 

In the Department of Defense, the Federal cataloging system includes, under 
the single-item identification system, a file of over 3 million Federal stock num- 
ber identifications, representing stock items being carried in the various supply 
and logistic systems of the Government. Many other files are maintained both 
for reference and operational use in data-processing systems. These files con- 
tain data regarding technical characteristics of the supply items, availability of 
material, resources, and requirements data, ete. Correlation of all of these data 
becomes extremely complex involving exceedingly large volumes of transactions 
in these processes. The complete cycle from data origination through reporting 
and analysis involves hundreds of millions of transactions annually. The de- 
velopment of more effective data processing, reporting, and analysis procedures 
in these systems is vitally needed. 

The need for timely, accurate, and correlated data becomes more acute in a 
period of rapid technological change in order to avoid wasteful procurement 
practices and the accumulation of large excesses of obsolete material. 


GOVERN MENT-INDUSTRY DATA PROCESSING SYSTEMS RELATIONSHIPS 


The size and complexity of the mounting paperwork and recordkeeping job 
has a direct relationship to commercial industry account keeping and a data- 
processing operations. There are several fields of Government activity where 


?“‘Paperwork Management,” pt. I; a report to the Congress by the Commission on Organi- 
zation of the Executive Branch of the Government, January 1955. 
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large volumes of transactions flow between Government-industry systems. 
Among these are procurement, provisioning, establishment of technical records, 
equipment modification and maintenance, tax and wage-record reporting, and 
statistical reporting programs. There is need to take advantage of opportunities 
here for automatic processing of data for transcription between these systems. 


DEVELOPMENT OF ELECTRONIC SYSTEMS 


The introduction and use by the Bureau of the Census of the first large-scale 
general-purpose electronic computer system was rapidly followed by the develop- 
ment of many other electronic machines in a wide range of sizes and capacities. 

In the past, it was necessary to achieve efficiency by a division of labor. This 
meant that a large operation had to be broken down into a series of steps, each 
of which could be handled by a single machine or person, or at best by small 
groups of machines or persons. The first major breakthrough for improvement 
in this procedure came in certain mass-production, assembly-line techniques. In 
these, a group of operations were integrated so as to produce an efficient flow 
of activity. More recently, through use of electronic and mechanical controls, 
automation has led to a further integration of the individual operations. 

The same type of advance which has occurred in the factory is now being 
sought in the field of communications for the automatic processing of informa- 
tion. There was no hope of achieving this to any large extent, however, until a 
method was invented for recording, transferring, processing, storing, and report- 
ing large amounts of information automatically. 

Punched card equipment represented a step in this direction, but this kind of 
equipment has limited ability to reach any item of reference data. Essentially, 
the only information immediately available to the system is that in the card 
being processed at any given moment, plus that in a “plugboard.”’ To reach in- 
formation stored in another card, not in immediate sequence, might take sevy- 
eral minutes. It becomes very expensive to try to develop integrated systems 
where the search has to be repeated frequently for reference to data not readily 
accessible in the immediate data being processed. 

With electronic equipment, each of the fundamental steps of recording, trans- 
ferring, processing, storing, and reporting was speeded up immensely. In some 
cases, Speedup was by hundreds or even thousands of times. This meant that 
for the first time it became feasible to consider systems where large amounts of 
information had to be handled rapidly, and all phases of an operation had to be 
treated more or less simultaneously. At the same time that the electronic 
equipment was processing large amounts of basic data, such as payroll informa- 
tion, it could be also accumulating and preparing useful analyses of the data. It 
could even be reporting on variations from planned activities, and indicating 
thate the remedial action which had been predetermined should be followed if 
such variations occurred. 

The use of analysis techniques can be an important factor in the design of 
systems. In using these new techniques a mathematical model is built describ- 
ing the situation. For example, given the flow of orders, the known stocks in 
various warehouses, and the known costs of distribution through various routes, 
such a System can instruct operators how, where, and how much, to perform of 
a given operation, such as shipping inventory. 

These types of systems are already in active use in the Government and in 
industrv. The systems could not have been developed without the use of the 
new techniques and new equipment. 

The use of this new type of equipment does not mean that older methods can 
be completely eliminated. There is a place for each of the previously used sys- 
tems—manual, simple machine, and punched card. The question is where it is 
best to use each type. Electronic computers add another level of automation, 
but for certain jobs a pencil and paper are still the best tool, and an ordinary 
‘filing cabinet is the best storage. Computers are not best used merely as an 
addition to the present operating or administrative structure, nor as an end in 
themselves. They function best in a new streamlined structure in which all 
four methods make a contribution. 

There are many different tvpes of computers and associated equipment. The 
needs of various agencies differ greatly. It is important that the most suitable 
equipment be obtained if the operation is to be most efficient. 
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CONGRESSIONAL HEARINGS ON AUTOMATION 


A number of hearings have been held before the Subcommittee on Economic 
Stabilization of the Joint Economic Committee. The first hearings, held in 
October 1955, resulted in over 600 pages of testimony. It described not only the 
programs of the Bureau of the Census and the National Bureau of Standards, but 
those of a number of major companies. Detailed descriptions were given of the 
programs of such companies as General Electric Co.; Ford Motor Co.; Pennsyl- 
vania Railroad; Sylvania Electric Products, lue.; and Stromberg-Carlson Co. 

These hearings point out the close relation between computers which control 
mechanical processes, and those primarily designed to handle data processing. 
For example, some types of electronic equipment can use recorded data to control 
production processes, and at the same time record operating data for use in data 
processing. 

This combination of control and recording is being extended into many fields 
including management procedures. Whenever a management decision can be 
described by rules, a computer can be programed to handle the decision automati- 
eally. Typical examples are the control of inventory levels, determination of 
available passenger reservations, and calculation of complicated payrolls- 

In 1956, further hearings were held with emphasis on instrumentation and 
automation. 

The latest of the series of hearings, Automation and Recent Trends, in 1957, 
highlighted the development of electronic procedures in the banking field. Bank- 
ers have studied a number of ways to handle checks through use of punched-paper 
attachments, or coded magnetic printing. ‘The favored method appears to be a 
legible imprint in magnetic ink, placed on the document. 


COMPANIES USING ELECTRONIC EQUIPMENT 


Companies using electronic equipment include: 
Allstate Insurance Co. 
Chesapeake & Ohio Railway Co. 
Chrysler Corp. 
Commonwealth Edison Co. of Chicago. 
Consolidated Edison Co. of New York. 
BE. I. du Pont de Nemours & Co. 
Esso Standard Oil Co. 
Farmers Insurance Group. 
Ford Motor Co. 
Franklin Life Insurance Co. 
General Motors Corp. 
John Hancock Mutual Life Insurance Co. 
Lockheed Aircraft Corp. 
Metropolitan Life Insurance Co. 
Michigan Hospital Service. 
Pacific Mutual Life Insurance Co. 
Prudential Insurance Co. of America. 
United States Steel Corp. 
Westinghouse Electric Corp. 

These are some of the companies now actively engaged in the use of electronic 
equipment. The total number of computers already in use for data processing 
is difficult to determine exactly. However, there is no doubt that already the 
number of large-scale machines (costing a million dollars and up) in use is in the 
hundreds, and the number of medium-scale (several hundred thousand dollars) 
machines is well over a thousand. 

An electronic installation always has a big impact on the data-processing 
system. The first reports of users’ experience have not always been favorable. 
Some large-scale business installations have encountered sizable problems. 
Many of the reasons, fortunately, have been rather well publicized. By and 
large industry management has been willing to allow outsiders to study and 
learn from the problems which have arisen. 

In many of the reports published about progress in private companies, empha- 
sis has been placed on the fact that the electronic equipment is not being used 
merely to duplicate former data-processing procedures but to open up new ways 
for management planning and control. 
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FINDINGS AND RECOMMENDATIONS 


Our survey findings relate only to the use of electronic data processing in 
the business-data and management-control systems of the U.S. Government. 
Our survey did not extend to electronic systems devoted solely to scientific and 
research work or to intelligence or security activities. 

Our findings and related recommendations are presented under the following 
headings: 
Early state of development of electronic systems. 
Improvements in efficiency and economy. 
Effect of electronic systems on— 

Management control. 

Auditing. 

Personnel. 

Need for research and development. 

Need for master planning for development of integrated agency systems. 

Piecemeal development of integrated electronic systems. 

Experimental systems development. 

Trend toward centralized data processing. 

Need to eliminate unnecessary reports and duplications in processing procedures. 

Need for analysis of systems to determine optimum data-processing cycles. 

Need for review of existing variations in data-systems concepts. 

Need for more specific and systematic measurement of costs and progress in de- 
velopment of electronic systems. 

Need for participation and support by top management. 

Need for a coordinated Government-wide program of assistance to Government 
agencies. 

Possible areas of effort under proposed joint programs: 

Assistance with administrative problems. 

Assistance in research and development of systems. 

Interchange of magnetic-tape records between industry and Government. 

Joint use of computer facilities and computer service centers. 

Establishment of an information center on developments in the use of elec- 

tronics methods and advanced scientific management techniques. 

Education and training. 


EARLY STATE OF DEVELOPMENT OF ELECTRONIC SYSTEMS 


The entire field of electronic data processing is in an early state of develop- 
ment in its application to business and management-control systems. Pioneer- 
ing is still the rule rather than the exception. Some installations show pos- 
sibilities for greater efficiency and economy in Government operations. But 
to date Government electronic systems have largely been used as a management 
tool for specific segments of programs rather than for integrating controls and 
procedures in related functional areas. In addition, many electronic systems 
were installed to replace existing conventional systems without benefit of a 
thorough systems analysis and reappraisal of management needs. Also, be- 
cause of the pioneering and essentially experimental character of electronic 
systems, many problems have arisen in the broad planning efforts and in the 
execution of programs in this field. 


IMPROVEMENTS IN EFFICIENCY AND ECONOMY 


Despite the reiatively early state of development of electronic systems, im- 
portant advances have been made which have far-reaching implications for 
improvement in the efficiency and economy of Government operations. 

There have been some cases where major advances have been made by com- 
bining closely related operations into a consolidated system. An example is 
the electronic system for processing U.S. Treasury checks. This has resulted 
in a combining of processes of check payment and reconciliation which now 
provides a recurring saving to the Government of approximately $2 million 
annually. The Social Security Administration reported a net savings of over 
a million dollars in one operation where electronic equipment was used in the 
identification and correction of improperly reported social security account 
numbers. 

Other examples of improvement in Government operations through use of 
electronic systems were reported by the military departments. These examples 
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included the Air Force aircraft configuration accounting system, the aircraft- 
engine logistics system, and a system for processing of provisioning documents. 
In each of these examples, the unique ability of electronic equipment has pro- 
vided a means for development of a system which provides an increased capa- 
bility to perform highly complex logistical data-processing operations. 

In the aircraft configuration accounting system, data regarding the struc- 
tures of the aircraft, the modification status, and the aircraft-equipment in- 
ventory for each first-line aircraft are maintained in a consolidated system. The 
Oklahoma City Air Materiel Area (AMA) reported a substantial improvement 
in operations in procuring inspection, repair, and modification of aircraft under 
this program. The Oklahoma City AMA also reported that major improvements 
were accomplished through development of an electronic system for maintenance 
of aircraft-engine inventories. The weapons-systems concept (B-52—KC-1235) 
large-scale electronic procedures at Oklahoma City AMA have been installed 
at a reported savings of over $800,000. 

The Air Force Depot at Dayton, Ohio, has installed an electronic system 
for processing provisioning documents. In this system, provisioning documents 
are analyzed in connection with the establishment of initial support require 
ments for spare parts for electronic equipment. This system provides for con- 
solidated buying of common types of items that are used on many different 
equipments. A Dayton Air Force Depot study of procurement action under the 
new system covering 11 tube types indicated that this electronic application has 
provided savings in procurement costs for these items alone of almost $11% 
million in the period November 1, 1957, through January 31, 1958. 

While the foregoing examples are illustrative of the progress being made in 
the improvement of Government operations through the use of electronic sys- 
tems, they represent only a start toward the real potential to be achieved 
through full development of integrated electronic systems. 

The full development of these systems has far-reaching significance in terms 
of more efficient utilization of resources. This is particularly true in the sup- 
ply and logistics area in the Department of Defense where present inventories 
amount to over $50 billion, and procurement, modification, and maintenance 
programs run into billions of dollars annually. There is also the potential that 
integrated programing, budgeting, accounting, and reporting can be made largely 
a byproduct of integrated management-control systems, thereby offering pos- 
sibilities for shortening the budget cycle, and developing more responsive and 
useful data for budgetary programs. 


EFFECT OF ELECTRONIC SYSTEMS ON— 


Managment control 


Electronic systems are causing evolutionary changes in management-control 
methods through development of management-by-exception techniques, and 
through the consolidation of related data in integrated management-analysis re- 
ports. These changes are discernible in the various stages of systems develop- 
ment presently underway, particularly in the supply and logistics system of the 
Government where the broadest experience has been gained to date in the man- 
agement uses of these new electronic systems. It is significant that, beginning 
with the application of automatic data processing to the inventory-control op- 
erations of the supply and logistics programs, there has been a gradual expan- 
sion of electronic systems into almost every functional area in the supply com- 
plex, i.e., program planning, budgeting, accounting, reporting, and other related 
processes. However, most of the present application efforts are limited in that 
they involve the design of systems to solve specific data-processing tasks for 
segments of overall supply management programs, rather than the development 
of integrated systems to meet the management needs of the total functional 
area. In many cases, though, plans are being made looking toward future in- 
tegration of closely related procedures into consolidated processing and report- 
ing systems. 

On the basis of our studies, it is possible to ascertain the general trends 
of development within these systems. There are, for example, definite trends 
toward— 

1. More centralized processing of data. 

2. Consolidation of related data previously contained in a series of re- 
ports, into a consolidated report. 

3. Consolidation of related files into one file. 

4. Preparation of more meaningful] management-analysis reports. 
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5. Development of needed management reports which were not feasible 
under conventional systems. 

6. Reduction in the time cycle required for the processing of data and 
report preparation. 

It is possible that these trends of development when properly controlled and 
exploited will play a significant part toward the establishment of major im- 
provements in the management-control systems of the Government. In the prin- 
cipal areas of use of electronic systems, the Department of Defense supply and 
logistics programs, the Government has an investment of over $50 billion in 
personal-property inventories. Expenditures in these programs run into billions 
of dollars annually. The development of advanced systems to make possible 
even limited improvements in these programs through reduction of inventory 
needs of even 1 percent would result in significant monetary savings to the Gov- 
ernment. The unique ability of electronic systems to rapidly combine and ana- 
lyze data regarding resources and needs in integrated systems in these programs 
holds promise of achieving these savings. 

Auditing 

The introduction and use of electroniac systems has had a considerable effect 
on most types of office activities. The new methods of processing have required 
extensive redesigning of machine-processing procedures, including work involved 
in problem definition, flow charting of procedures, and programing. The new 
methods have not, however, had a significant effect on auditing program in Goy- 
ernment operations so far. This is due primarily to the following reasons: 

1. Most of the electronic systems installed to date represent conversions of 
existing procedures to electronic methods without radical systems-design 
changes. 

2. These systems have provided sufficient print-outs of reports and trans- 
action data to provide an adequate audit trail in the system. 

3. Source-documentation procedures and flow of input data to electronic 
systems are being subjected to the same types of controls as under previous 
systems. 

4. Source documents and other original data are usually availabie in 
the same form and for the saine period of time as under prior systems. An 
exception exists in agencies using transceiver networks, There, the source 
documents are retained at the transmitting location, rather than at the 
processing facility. 

In many of the new electronic systems, there has been an extensive realinement 
of data in the processing system. Usually this has resulted in combining of 
files and consolidating of reports. The effect of centralizing and combining data 
should facilitate auditing procedures, since data previously requiring assembly 
prior to audit will be available in the consolidated reports. 

However, in some cases, extensive systems redesign has taken place. In these 
eases, the auditor will be required to review and evaluate the changes which 
have been made in order to determine the effect of the electronic system on 
the overall management process. Very limited work has been performed in 
this area to date by either agency internal auditors or by the General Accounting 
Office. 

The internal reliability of electronic data-processing systems is much higher 
than the reliability of human staff in data handling. This fact will be of sig- 
nificance to auditors as clerical operations are converted to automatic systems. 
Auditors will be able to devote more attention to evaluation processes and 
there should be significant reductions in the need for routine audit verification 
of clerical accuracy. 

Future application of electronic devices to business data-processing procedures 
will result in more centralization and more combining of data-processing pro- 
cedures. This may be increased to an extent that the division of duties which 
are part of present internal-control procedures will be substantially affected. 
The auditor’s interest in administrative organization and in the procedures 
adopted for financial management control makes it increasingly important that 
he be thoroughly familiar with the basic systems planning which is needed in 
designing an electronic application. 


Personnel 


To date there has not been a large-scale displacement of personnel as a 
result of the use of electronic systems. A few agencies reported that a hundred 
or more positions were abolished. 
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There has been, however, a considerable realinement of personnel, and a 
significant retraining of personnel for new duties in connection with the in- 
stallation and use of these new systems. Uusually personnel already in the 
program were selected for training in the new methods. Other large-scale re- 
training efforts were undertaken for personnel in the operations involved in the 
establishment of input data, and in the use of the output reports and documents. 
In addition, personnel no longer needed in the operation of the new system were 
generally retrained for other agency operations. 

The problems of recruitment, training, and retention of personnel have been 
major ones in this field. Much has been accomplished by the agencies in work- 
ing out programs for training existing personnel in the use of these systems. 
The training of personnel presently familiar with agency systems and operations 
has generally been found to be the most satisfactory answer to the shortage of 
skilled personnel in this field. There is a need for continuing attention to 
appropriate training programs in the agencies to further develop a pool of 
skilled manpower in this area. The Civil Service Commission should con- 
tinually review this problem with the agencies concerned in developing the most 
efficient pattern for training on a Government-wide basis. Retention of trained 
personnel has been a major problem which has impeded the development of 
electronic-computer installations. This is related to the great demand for per- 
sonnel of this kind in Government and industry. Retention of trained em- 
ployees in this field is vital if continued progress is to be made in development 
of electronic systems. 

Training of technical personnel involved in the operation and use of these new 
systems requires a period of 1 to 2 months of basic training in equipment char- 
acteristics and programing, and up to a year’s on-the-job training in order to 
develop the necessary degree of proficiency. During the course of our survey, 
several agencies reported a high turnover of electronic-systems personnel. Be- 
cause of the newness of the field, and the shortage of trained personnel in this 
area, it is important that these technically trained personnel be retained in 
Government service. 

The Bureau of the Budget has undertaken a study to determine overall Gov- 
ernment personnel needs in this area, including establishment of data regarding 
the current rate of turnover of personnel in this field as a first step toward 
stimulating retention of personnel in this category. 


NEED FOR RESEARCH AND DEVELOPMENT 


In spite of their present importance, business-data computers are still less 
than a decade old. It was inevitable that early advances should be uneven. 
The very fact that such rapid improvements have come in some areas has high- 
lighted defects that exist in others. Continuing research is needed to fill in the 
gaps in the developments, as well as to push into new areas. 

The following needs appear to warrant increased attention on the part of 
the individual agencies. 

1. Need for improvement of source data and control over documentation 
procedures.—Many of the installations reviewed during our survey reported 
that extensive efforts had been undertaken to clean up existing master files of 
data prior to conversion to electronic processing procedures. In addition, sev- 
eral activities indicated that editing routines had been developed to improve 
the accuracy of the source data flowing into these systems. However, in most 
instances, relatively little was accomplished toward the establishment of more 
effective procedures to control the data-origination and document-control pro- 
essing operations prior to use of the data in the electronic systems. In almost 
every installation, controls over source data were reported to be essentially the 
same as under prior conventional systems. The principal claim to improved 
source records was attributed to the editing procedures employed in the elec- 
tronic systems to review source data prior to processing of the data in these 
systems. These techniques do provide for certain validity and consistency 
checks, thereby improving the operation. However, much more needs to be 
accomplished in the improvement of techniques and procedures to establish 
appropriate controls over source-data origination and data-flow procedures prior 
to introduction of the data into the electronic systems. 

2. Need for improvement of management analysis and scientific techniques.— 
Electronic systems offer an opportunity to help administrators of many kinds 
of activities weigh the results of their decisions, and those of their subordinates. 
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To do this, it will be necessary to develop ways to make full use of the electronic 
system’s ability to develop analytical reports resulting from— 

(a) Automatic summarizations. . 

(b) Automatic generation of data relationships. 

(c) Automatic generation of trends. 

(d@) Automatic generation of rates of flow. 

(e) Automatic generation of rates of change, etc. 

3. Need for research to develop integrated systems.—The degree of integration 
of closely related operations which is possible with electronic systems is much 
greater than that previously attainable. A computer can work on cost data, 
labor statistics, financial data, and inventory information almost simultane 
ously. Once relevant relationships have been studied, and a model built, the 
computer system can spell out in detail the ultimate effects on the whole system 
of a suggested change in any part of it. It can do this rapidly. Through 
these techniques there is a chance of giving management alternative courses 
of action from which to choose. 

The need for research on integrated business systems can be seen more clearly 
if the problem is broken down into a few fundamental parts. There are four 
operations which are sufficiently different so that research on them can be 
conducted separately to some extent: 

1. Recording of information ; 

2. Direct transfer of information ; 

3. Routing of information at decision points ; and 
4. Report combining of information. 

Business or Government is constantly transferring information between 
records at origin, through a processing flow that may involve some storage and 
reporting to a decision point. 

The decision point may be thought of as any place where a human can take 
action that will alter events. If the system is working properly, he should only 
take this action after study of the information which the system provides. In 
most cases, a simple listing of all the events that have occurred or could occur 
would give an overwhelming amount of data to be studied. Therefore, it is 
necessary to summarize data and use management-by-exception techniques when 
making up a report. This should be done automatically as part of the system. 

The problem of developing an integrated system can be analyzed in further 
detail by examining each of the four points. In fact, considerable research is now 
underway on all phases of this group of activities in various Government or- 
ganizations. However, there is some danger that the findings of individual 
research efforts will be difficult to catalog and make use of without a coordi- 
nated program for bringing together current data on research developments 
which are underway in various agencies. 

Many of the automatic data-processing programs in the individual agencies 
have been experimental and pioneering in nature. Most of the early programs 
have involved experimentation, since little was known about the operating char- 
acteristics of the electronic equipment, and the application of these machines to 
business procedures. 

While experience has been gained in the use of these machines, only a limited 
number of installations have advanced to the stage where they are working 
toward development of advanced management-analysis techniques. 

The use of analytical techniques for improvement of existing systems and for 
the design of new systems needs to be more fully explored. 

In the development of advanced systems, it is possible to first perform basic 
research with regard to the design of these systems. This research should in- 
clude the development of mathematical models to simulate the operating char- 
acteristics of the system. In this manner problems such as inventory control 
and payroll can be described by mathematical models, in a way that would 
enable researchers to experiment by manipulating the models to find the best 
solution before installing new systems. Computers are required to handle the 
mass of calculations involved in experimentation with these models. 

Future progress toward developing the best solution of these types of problems 
will depend a great deal on the extent to which more effort is made in basic 
research and development. We feel that the individual agencies now engaged 
in using electronic systems should establish programs under controlled experi- 
mental conditions for development of advanced analysis methods using electronic 
computers and other scientific management methods. 

Another phase of research and development in which the Government is en- 
gaged deals with problems of developing automatic recording equipment for the 
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transcription of source data on a medium usable in electronic systems. For 
example, the National Bureau of Standards and the Bureau of the Census 
have cooperated in the development of a device called “FOSDIC” * which is now 
being used experimentally for the transcription of raw data from microfilm onto 
magnetic tape for input to the electronic computer. 

Other experimental equipment for automatic character reading is currently 
under development in private industry. Successful development of these char- 
acter-reading devices would solve one of the most pressing problems in the 
field of automatic data processing. This development should provide a means 
for eliminating the costly operation of manually converting records to mag- 
netic tape and in addition it should provide more accurate recording of data 
in electronic systems. 

4. Need for establishing requirements for retention of magnetic-tape records.— 
With regard to General Services Administration responsibilities for retention 
and disposal of records, we feel that, because of the costs involved in the 
retention of magnetic tapes for lengthy periods of time, there is a need for a 
study to determine the extent of the long-range problems in this area. In this 
eonnection the General Accounting Office is giving consideration to requirements 
for retention of magnetic-tape records in financial management processes. 

5. Need for development of criteria—lease versus purchase of equipment.— 
With regard to General Services Administration’s responsibilities for contract 
negotiation with suppliers of electronic equipment, we feel that there is need 
for General Services Administration to cooperate in studies to develop criteria 
for use by agenices in connection with decisions to purchase or lease electronic 
equipment. 


NEED FOR MASTER PLANNING FOR DEVELOPMENT OF INTEGRATED AGENCY SYSTEMS 


Master planning for the development of fully integrated systems needs to be 
undertaken within an agency if the full potential of these advanced systems 
are to be realized. 

The electronic systems which have been installed in Government opera- 
tions usually have involved the conversion of existing procedures to electronic 
processing, without the benefit of a complete functional study of the total 
processing and reporting system. While many of the conversions to electronics 
have produced improvements in localized areas of data processing and report- 
ing, generally the development of integrated systems under master planning 
concepts remains to be accomplished. 

In some areas, partial integration has been achieved, in others, long-range 
plans are being developed for the integration of closely related processing 
procedures. In some of these cases, long-range plans call for development of 
integrated systems for the consolidation of reporting and management-control 
systems taking into consideration the interrelationships of program planning, 
budgeting, accounting, reporting, and analysis operations. 

In order to make the most effective use of electronic systems, planning for 
their development and use should be undertaken long in advance of delivery 
of the equipment. 

The total management-system approach in which all functional subdivisions 
are viewed as parts of an interrelated whole should be followed. Emphasis 
should be placed on management objectives and informational requirements. 
Specifications for the kind of equipment to be used should be developed as an 
outgrowth of these objectives and requirements. This is to be sharply dis- 
tinguished from an approach which would be based essentially on determining 

yays and means in which certain kinds of equipment might be utilized. 

This planning should include a complete systems analysis to provide a solid 
foundation for successful implementation of the system. Full recognition 
should be given to the difficulties involved in the process of defining the problem 
for the electronic system and developing programs (i.e., detailed instructions) 
for electronic computers. The implication of this needs to be given more care- 
ful attention in the advance-planning process in terms of cost, personnel, and 
time required. Planning should also be undertaken on a scale broad enough 
to permit the future integration of closely related procedures. In our survey, 
we noted instances where the planning did not make provision for future inte 
gration of operations with the result that extensive reprograming of machine- 
processing operations will be necessary to accomplish the desired objectives. 


2 FOSDIC—“Film Optical Sensing Device for Input to Computers.” 
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PIECEMEAL DEVELOPMENT OF INTEGRATED ELECTRONIC SYSTEMS 


There are many problems to be overcome in the development of full inte- 
vrated systems. The flow of data in agency operations involves data origination 
and processing through a complex network of organizations and activities. As 
a first step toward the development and use of electronic systems, we feel that 
master planning should be undertaken to develop basic criteria for the establish- 
ment of an integrated system. This is needed even though only a few elements 
of the system are included in the initial phases of operation. The high cost of 
installing large-scale electronic systems, and the costs for systems design, pro- 
zraming, and operation make it a matter of prudence that the utmost care be 
exercised in the timing of the acquisition and use of these systems. 


EXPERIMENTAL SYSTEMS DEVELOPMENT 


It was noted during the survey studies that, in some instances, agencies were 
developing electronic systems under experimental programs at multiple locations 
within the agency. This practice, when carried out on even a limited scale causes 
unnecessary expense and duplication of effort. 

We feel that comprehensive systems development should be performed at a 
single location in an agency prior to extension of the system to other locations 
in the same bureau or agency. 


TREND TOWARD CENTRALIZED DATA PROCESSING 


There is an extensive trend toward more centralized processing of data. The 
availability of high-speed data-processing equipment has resulted in the estab- 
lishment of some data-processing centers. These centers have in some cases 
been established to process data previously performed at subunits within the 
facility. In addition, to a certain extent, there has been a centralization of 
procedures that were previously performed at geographically separated locations, 
For example, the Treasury check electronic system combines the operations 
previously performed at 14 separate locations. Also, in some places, payroll- 
processing operations are being performed on a combined basis for several 
separate activities. Other examples of centralization are processing of aircraft- 
engine inventories, processing of supply-and-logistics transactions under weapons- 
systems concepts, and central maintenance of accountable inventory records. 

This trend toward the establishment of centralized data systems can be di- 
rectly attributed to the development of large-capacity electronic data-processing 
systems. During our survey studies, data regarding savings and cost factors 
were not available to indicate the overall dollar results of these conversions to 
electronic systems. In our opinion, decisions as to the most economical degree 
of centralization should be based on detailed analysis of relative costs and other 
pertinent factors. 


NEED TO ELIMINATE UNNECESSARY REPORTS AND DUPLICATIONS IN PROCESSING 
PROCEDURES 


Our survey disclosed that in several activities duplication of processing pro- 
cedures resulted from the development of separate systems for processing of de- 
tailed inventory transactions through the supply-accounting operations and 
the monetary-inventory-accounting operations. These duplications occurred be- 
cause the processing procedures or the reporting requirements were developed 
by separate organizations without regard to the streamlining possible through 
an integrated-systems approach. 

Also, in many Government operations, duplicate copies of records are used to 
develop processing procedures on a separate basis involving payroll and person- 
nel statistical operations. If the full possibilities for efficiency and economy 
resulting from the use of electronic systems are to be realized, these closely 
related operations should be combined and integrated. <A related need is for 
more attention to be given to establishing well-coordinated programs for elimi- 
nating unnecessary reports as new procedures are established. This should be 
done on the basis of the general concept that fewer but more effective reports, 
seared to the management by exception principle, represent one of the real poten- 
tials of electronic methods. 
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NEED FOR ANALYSIS OF SYSTEMS TO DETERMINE OPTIMUM DATA-PROCESSING CYCLES 


In many Government management-control systems, and in supply-manage- 
ment systems particularly, there is a need for the further development of data- 
processing concepts to determine optimum data reporting and processing cycles. 
In supply-management systems, there is need for more recognition that certain 
noncritical, low-dollar-value supply items require less frequent reporting and 
processing than those of more importance. In many cases, the demand for sup- 
plies is unpredictable and sporadic in nature, In some systems, the present 
solution to this problem is to process all of the transactions on a daily basis 
regardless of value or demand. This results in more data handling and process- 
ing. Also, in these instances, the unimportant transactions are intermingled 
with those requiring immediate attention. 

Certain other systems require less frequent reporting of transaction data under 
plans which categorize supplies into separate groupings. The transaction data 
are reported from field installations or depots and processed at supply-control 
centers for these separate groups of supply items in varying time cycles, i.e., 
daily, monthly, quarterly, annually, or on an emergency basis as required. 
Analysis of the frequency of demand, cost factors, and other data is conrputed 
through the electronic system to determine the proper group reporting cycle for 
each supply item. 

We are of the opinion that, if previous analyses have not been made, agencies 
with electronic installations should analyze their reporting and processing 
requirements as a basis for developing the most efficient data-processing cycles 
in their systems. 


NEED FOR ADDITIONAL DEVELOPMENT OF ANALYSIS TECHNIQUES 


In some large-scale systems, emphasis has been given to processing routine 
volumes and little attention has been given to providing for development of 
analysis reports directed at improving the system. In other cases, the data- 
processing system, once installed, has contributed to improvements in the sys- 
temr. For example, the Navy Ships Parts Control Center installation, through 
analysis of supply transactions, contributed to the elimination of several thou- 
sand line items of supply from the system. In other cases, through analysis of 
transactions, improvements were made both in the reporting system and in opera- 
tions in the system. We feel that more attention should be directed within the 
individual agencies to development of analysis reports which can also be used 
to improve the reporting and processing requirements. 


NEED FOR REVIEW OF EXISTING VARIATIONS IN DATA-SYSTEMS CONCEPTS 


During our survey, it became apparent that the military services had de- 
veloped distinct variations in overall data-systems concepts for implementation 
with electronic systems. For example, the Navy Department supply-demand 
control-system concept generally provides for the processing of requisitions 
through the depot system, with availability of supplies determined at that level. 
The processing of detailed transactions is not carried forward into the supply 
centers, except for emergency cases. For normal activity, only summary data 
flows through the central-supply-management control points. In these systems 
processing of large volumes of transaction data to determine daily availability 
at the central facilities is avoided. Also in these systems, cyclical reporting 
has been developed which permits variations in the reporting of summary or 
detail transactions to the supply-control centers. 

In certain Army supply systems, on the other hand, complete detailed daily 
transaction-reporting systems have been installed which provide for central 
availability processing of extremely large volumes of transactions and master 
file data. These systems which apply the concept of using the central-control- 
system files for availability and redistribution determination do not provide 
for the elimination of detailed transaction reporting systems at the lower 
echelons of the organization, thereby causing a certain amount of duplication 
in data-processing and data-reporting systems. 

In still other cases, the detailed processing of transactions for availability 
has been eliminated at the depot levels with a result that filling of requisitions 
requires determination at the centralized processing point of availability of 
supplies. There are other variations in processing cycles and overall systems 
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design. Some of these variations in systems design, involving the flow of de 
tailed and summary transactions data through the supply complex, result in 
duplications in data processing at various levels in the supply system. 

In our opinion, these variations in concepts should be reviewed by the Depart- 
ment of Defense and the military departments to establish firm patterns for 
future development of the most effective concepts in the data processing and 
reporting systems area. 
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NEED FOR MORE SPECIFIC AND SYSTEMATIC MEASUREMENT OF COSTS AND PROGRESS 
IN DEVELOPMENT OF ELECTRONIC SYSTEMS 


Progress in the development and use of electronic systems has been uneven. 
While many of the specific agency programs reviewed indicated that substantial 
progress had been achieved toward fuifiiling original plans, others were not yet 
operating to the degree originally contemplated. In some cases, this was due 
to underestimating the effort required to design and program an electronic 
system; in other cases, it was due to loss of key technical personnel. There 
were indications that progress will be slow in many installations. 

There is need for more specific and systematic measurement by the individual 
agencies of costs and other factors to ascertain whether the original plan and 
time-phased schedules are being accomplished. In some cases where electronic 
systems have been installed, it is possible to evaluate cost factors by comparing 
direct costs of the new operation with costs eliminated through displacement of 
personnel and equipment in the old operation. However, in most of the elec 
tronic systems reviewed, intangible savings were also involved. Savings were 
claimed at many of these installations which represented estimates resulting 
from reductions in supply needs, procurement, material in pipelines, ete. 

Continuous measurement by the individual agencies of the detailed cost factors 
involved in their electronic programs may not be necessary. However, there is 
need for periodic measurement of the progress being accomplished in cost reduc- 
tions and attainment of other goals established in the original justifications for 
the acquisition of electronic systems. 


NEED FOR PARTICIPATION AND SUPPORT BY TOP MANAGEMENT 


The possibilities for greater efficiency and economy in Government operations 
through use of electronic methods are not realized automatically. An essential 
ingredient is ettention and interest as well as participation in the planning by 
the top management. 

The possibilities for improvement in Government operations through proper 
use of electronic systems come from their unique abilities to process data 
rapidly under highly complex procedures; assemble, compare, and relate trans- 
actions ; and make routine decisions. Thereby they provide a powerful new tool 
for management. 

Through the full development of timely management-information systems, it 
should be possible for management to give better recognition, on a day-to-day 
basis, to the many interrelated factors on which decisions should be based. 
Sudden changes in program requirements, which are characteristic of military 
operations for example, can be much more quickly analyzed in terms of their 
effect on interrelated functions such as in the supply-management field. Many 
routine management decisions now requiring human action can be made auto- 
matically by electronic computers as a byproduct of electronic recordkeeping 
by developing quantitative factors for decision making in terms recognizable by 
electronic computers. 

The most significant potential for these systems lies in the development of im- 
proved management planning and control systems. Through use of new analyti- 
cal techniques for the preparation of reports, the systems can assist top man- 
agement to improve Government operations. The full support and understand- 
ing of top management is necessary, however, to achieve these potentials. 


NEED FOR A COORDINATED GOVERNMENT-WIDE PROGRAM OF ASSISTANCE TO 
GOVERNMENT AGENCIES 


A joint program for the development of electronic data-processing systems 
in the Government should be organized so that the efforts of the individual 
agencies can be made more effective and productive through greater assistance 
from and coordination with the central agencies of the Government. We feel 
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that this can be accomplished within the framework of the responsibilities of 
a number of agencies which can provide assistance and coordination on a 
Government-wide basis. 
Specifically, the responsibility for conducting a vigorous program of assistance 
and cooperation in this field should be assumed jointly by such agencies as— 
Bureau of the Budget 
Civil Service Commission 
General Services Administration 
Department of the Treasury 
General Accounting Office 
National Bureau of Standards 
Department of Defense 

We believe that a coordinated Government-wide program established by these 
agencies would promote research, help agencies considering electronic systems, 
help avoid earlier mistakes, and help achieve greater efficiency and economy 
in the use of electronic systems. We also believe that this program should 
replace the present interagency committee on automatic data processing 
(see p. 59). 

Several of these agencies have major Government-wide responsibilities which 
are directly related to many of the problems involved in automatic data process- 
ing. This relationship suggests the need for effective coordination in their 
solution. Some of the problems concern: (1) Electronic systems development ; 
(2) training of personnel; (3) research; (4) contracting for and maintenance 
of equipment; (5) provision for joint use of equipment; (6) automatic inter- 
change of records between industry and Government; (7) dissemination of 
information in this field; (8) coordination between regulatory and other 
agencies; and (9) retention of magnetic-tape records. 

The following are some of the central-agency responsibilities which bear on 
electronic systems. 


Bureau of the Budget 

Formulation and execution of the budget, improvement of Government organi- 
zation and management for the executive department and agencies, aiding the 
President in bringing about more efficient and economical conduct of the Gov- 
ernment service, and conducting research in the development of improved plans 
of administrative management and advising the departments and agencies of 
the Government on improved administrative organization and practice. 


Civil Service Commission 
Procurement of civilian personnel and administration of related laws affecting 
such employees. 


General Services Administration 

Providing guidance in the negotiation of contract terms with the suppliers of 
electronic equipment, and the retention and disposal of records. The General 
Services Administration also has responsibilities with regard to constructing 
and maintaining facilities for electronic equipment in public buildings. 


Department of the Treasury 
Development of the Government’s central financial reporting system. 


General Accounting Office 


Development of principles, standards, and related requirements for accounting 
to be observed by the executive agencies, cooperation with Government agencies 
in carrying out their primary responsibilities for the development of their 
accounting systems, and making independent audits and investigations of agency 
activities and receipts, expenditures, and application of public funds. 

National Bureau of Standards 

The National Bureau of Standards should be a principal member in a joint 
program because it has for a number of years provided research facilities and 
technical advice and assistance to various agencies which have been exploring 
the use of advanced scientific methods and electronic computers. It is presently 
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engaged in several projects and planning for others which have far-reaching 
significance for all agencies both in the utilization of mathematical techniques 
in the solution of management problems and in the development of more effective 
means of converting raw data into electronic form. The continuance of the 
work of this agency will keep it in position to provide needed technical advice 
and assistance to all agencies of the Government. 


Department of Defense 

Representation of the Department of Defense in a coordinated program is 
suggested because over two-thirds of the total Government-wide automatic data- 
processing program is centered in the Department of Defense. Also, the major 
plans for expansion of automatic data-processing systems are principally in 
Defense activities. In addition, many of the most significant problems and 
advances in the use of these systems are in this Department. 


The present Interagency Advisory Committee 


At the present time, there is in existence an Interagency Committee on auto- 
matie data processing which has been established by the Bureau of the Budget 
to coordinate executive agency efforts and information in this field. This com- 
mittee is advisory in nature and consists of the principal Government agencies 
having a major interest in automatic data-processing systems. 

This principal objectives of this committee are: 

1. To identify and develop more effective approaches to Government-wide 
problems and obstacles which impede effective use of automatic data process- 
ing through joint or coordinated application of all resources. 

2. To arrange for systematic assistance to individual agencies who are 
planning for or engaged in automatic data-processing operations. 

3. To attain optimum exchange of experience, skills, and facilities among 
all Government agencies. 

The objectives of the present advisory organization are essentially the same 
as those proposed for the new joint program with the major exception that specific 
programs of assistance to agencies would be carried out on an expanded and con- 
tinuing basis with the central control agencies’ representatives acting in an offi- 
cial capacity for their respective agencies. 

The recommendation to establish a joint program for electronic-systems devel- 
opment contemplates the establishment of a day-to-day mechanism which would 
be manned as needed by experienced employees from these agencies who are 
assigned responsibility to participate in the work to be carried out. The pro- 
gram should be one of positive assistance to agencies and one which brings about 
necessary coordinated effort on the part of the central agencies whose respon- 
sibilities may be affected by a planned intallation. 


POSSIBLE AREAS OF EFFORT UNDER PROPOSED JOINT PROGRAM 


Some of the areas in which a joint and coordinated effort is needed are as 
follows: 


Assistance with administrative problems 


Experience in Government installations has shown that a number of problems 
confront users of the new systems. Generally, these problems have resulted from 
underestimation on the part of management of the extensive planning and pro- 
graming efforts required to install these systems. In some cases, there has been 
a hope for greater savings than could be achieved. In other cases, management 
thought existing systems would need little revision to be converted to electronic 
processing, and that the transition would be easier than has actually been the 
case. 

In still other cases, management did not give adequate weight to the fact 
that the greatest potential benefits do not come from direct clerical savings 
but rather from improved planning and control of operations. Also, under- 


estimation of the difficulties and the need for careful systems planning led to 
some work which later had to be redone. 


|_| 

q 

‘ 

‘ 


USE OF ELECTRONIC DATA-PROCESSING EQUIPMENT 


60 


The experience of each major installation differs in some respects from 
all the rest. This happens because a properly designed system integrates the 
special needs of the agency or activity with its systems-data flow and reporting 
requirements. 

Merely acquiring better equipment—mechanical or electronic—will not solve 
problems in this area. The machines have to be given the right instructions. 
Useful management data can be developed only through an analysis of the 
needs of the whole system. 

The problems which were encountered are not unusual in the early stages 
of use of important new inventions. Most of the fundamental problems have 
now been identified. A major task ahead is to find a way to make effective use 
of the knowledge gained by experience so that mistakes will not be repeated. 


Assistance in research and development of systems 

Several agencies have individually undertaken on-the-job systems research and 
systems experimental programs. Generally these efforts have been slow in 
developing into overall major improvements in the systems under study. One 
important reason has been the requirements for operating the newly developing 
systems within the same framework of Government regulations as previous 
systems. Electronic systems offer opportunities for shortcuts of operations and 
procedures, as well as for bringing together related data in integrated systems. 

A continuous and effective program operating through the central agen. »s 
is needed to help agencies in their experimental and research efforts. The pro- 
gram should specifically provide for a joint review of major electronic-systems 
efforts, in order to establish a day-to-day mechanism for promoting improve- 
ments such as elimination of unnecessary operations and reports and stream- 
lining of procedures. 

Also, criteria should be developed under such a program for selection of equip- 
ment, analysis and design of systems, and conduct of feasibility studies. 


Interchange of magnetic-tape records between industry and Government 


We feel that there is a great undeveloped potential in this area which needs 
to be more aggressively pursued on a coordinated Government-wide basis. 

Millions of transactions flow between industry operations and the Federal 
Government each year. Many of these transactions are initially recorded on 
magnetic tapes by industry for its own use. Automatic transcription and subse- 
quent automatic processing of these transactions for Government purposes are 
now possible through the use of these tapes. Only limited interchange of data 
in this manner has been accomplished to date. Wage records are reported on 
tapes to the Social Security Administration by a small number of companies. 
Also, arrangements have been made for exchange of data on magnetic tapes 
between the Department of Defense and several private firms. 

Potential savings in this area are large, through elimination of the need for 
manual transcriptions of detailed records with correspondingly fewer errors 
and lower transcription costs. 

A joint and coordinated effort in this area can significantly contribute to the 
development of workable programs with industry and the individual agencies 
to accomplish this objective. 
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Joint use of computer facilities and computer service centers 


A planned program should be developed on a cooperative basis with individual 
agencies for joint use of electronic-computer facilities. The establishment of 
electronic-computer centers for research, for experimentation, and for obtaining 
the best possible utilization of equipment should be explored. 

In some cases, agencies have made arrangements for joint use of electronic 
equipment. An example is the plan worked out between the Internal Revenue 
Service and the Bureau of the Census. Other agencies have, from time to time, 
worked out arrangements for joint use of equipment to solve peak-load problems, 
and for testing of programs, training, ete. This joint use of equipment has 
generally been beneficial to the agencies and should be more fully explored. 
Sharing electronic facilities could reduce the need for separate data-processing 
equipment in different agencies. We feel that joint use of electronic facilities, 
and in some instances the establishment of Government service bureau type 
activities, could achieve significant savings in Government operations. 

Planning under these joint arrangements should be carried out within the 
framework of the individual agency’s responsibilities. Each should continue to 
develop and plan its individual processing procedures to serve its own manage- 
ment needs. 

Agencies should coordinate their efforts in planning for joint use of electronic 
facilities for— 

1. Planned operational use on a sharing basis to preclude the need for 
purchase or rental of additional equipment in individual agencies. 

2. Planned operational use on a service-center basis for those agencies 
requiring electronic processing service where their normal operations can- 
not sustain a separate electronic facility. 

3. Emergency use by agencies where the installed equipment has been 
disabled due to disaster or other emergency conditions. 

4. Testing of programs prior to installation of new ADP equipment. 

5. Training uses. 

6. Experimental uses in the development of advanced systems, 


Establishment of an information center on developments in the use of electronic 
methods and advanced scientific management techniques 
All agencies would be benefited in their efforts to develop electronic systems 
if they were currently apprised of all developments in this area. A cooperative 
program should be organized for collecting, analyzing, and distributing informa- 
tion on developments in this field. 


Education and training 


A cooperative program should be organized for establishing such central fa- 
cilities as may be appropriate to provide the most effective training and educa- 
tional programs for Government personnel in the use of advanced scientific 
methods and electronic computers. 
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Summary of major preinstallution costs for large-scale installations visited 


during survey 


Installation 


| 
| 


DEPARTMENT OF DEFENSE | 


Department of the Army: 

AGO, Statistical and Account- 
ing Branch. 

Engineer Maintenance Com- 
mand. 

Ordnance Tank-Auto 
mand. 

Signal Supply Agency. 


Com- 


Army average. 


Department of the Navy: 
Aviation Supply Office 
Ships Parts Control Center_.__-- 


Department of the Air Force: 
Headquarters, USAF, Director 
of Statistical Services. 
Headquarters, Air 
Command. 
Air Weather Service, MATS. 
Dayton Air Force Depot 
Oklahoma City AMA. 
Do 
Sacramento AMA. 
San Antonio AMA 
Topeka Air Force Depot_- 


Materiel 


Air Force average _ _- 


Department of Defense aver- | 
age. | 


CIVIL DEPARTMENTS | 
| 

Department of Health, Edueation, | 
and Welfare: | 
Social Securit y Administration 


Overall average.... ‘ | 


| Feasibil- | Program- | Installa- | 
Machine type ity study | ing costs! | tion costs! Total 
costs 
| | 
| 
IBM 705..........| $35,200 | $100,000 | $125,000 | $260, 200 
IBM 705.....-.-.- 52, 800 126, 300 334,600 | 513, 700 
RCA BIZMAC_.| 107, 600 128, 800 465,900 | 702, 300 
IBM 705_- 2 42, 500 90, 000 175, 400 7, 900 
: 59, 500 111, 300 275,200 | 446, 000 
IBM 702.....---- 30,000 | 3 106, 300 64,600 | 200, 900 
IBM 705___- 8, 500 81, 000 96,000 | 185, 500 
eine 19, 300 93, 7 80,300 | 193, 200 
IBM 705. - 63, 000 7, 800 67,900 | 228, 700 
UNIVAC L...... 65, 200 39, 400 100,000 | 204, 600 
IBM 8, 700 60, 400 68,500 | 137, 600 
UNIVAC I..___- 18, 800 131, 700 107,400 | 257, 900 
IBM 702._ 7, 300 2,000' 197,800 | 237, 300 
IBM 705. 40, 700 46,600 | 199,000 | — 286, 300 
UNIVAC L... 22, 800 105, 700 131, 600 | 260, 100 
IBM 705 47.700 225, 400 173,100 | 446, 200 
IBM 705 70, 000 152, 700 131,200 | 353, 900 
40, 5 96,900 | 130,700 | 268, 000 
42,700 | 100,300! 162, 500 | 305, 500 
| 
IBM 705.- | 24, 000 89,000 | 256,700 | 369, 700 
41,600 | 99, 600 | 168, 400 | 309, 600 


! The principal costs of preparing for 
Feasibility studies: 


the installation of ADP result from: 


of employees over a period of several months along with some travel expense. 


Programing: 
the ADP equipment is installed. 
Installation: 


‘These studies usually include the full-time services of a relatively high-level group 


Detailed programing covering each step of an operation is usually begun well before 


These staffs often include 10 to 20 trained technicians. 


Air conditioning, humidity control, electrical wiring, and raised flooring are some of the 
requirements that usually must be met before the ADP equipment is put in place. 


? Estimate based on 1 5/12 man-years for a committee of 3 GS-12’s and 1 GS-11 to complete the study per 


survey report. 


3 Includes $70,000 paid to IBM for preparing initial programs for the type 701 and ASO cost of $36,300 for 


conversion programs necessary to move the operation to a type 702 w hich replaced the type 701. 
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REPoRT OF SURVEY OF PERSONNEL PROBLEMS OF THE U.S. GOVERNMENT IN THE 
ADOPTION AND USE OF AUTOMATIC DATA PROCESSING SYSTEMS 


(Prepared on behalf of the U.S. Bureau of the Budget, April 15, 1959) 


LESTER B. KNIGHT & ASSOCIATES, INC., 
Chicago, Ill., May 5, 1959. 


Hon Maurice Stans, 

Director, U.S. Bureau of the Budget, Washington, D.C. 

My Dear Mr. Stans: It is our pleasure to submit herewith our report of 
“Survey of the Personnel Problems of the U.S. Government in the Adoption and 
Use of Automatic Data Processing Systems.” 

This survey was made on behalf of the Bureau of the Budget pursuant to the 
indication by the Inter-Agency Committee on Automatic Data Processing that 
such a survey would be desirable. Consequently, the work was performed under 
the guidance of the committee and we wish to express our appreciation for its 
help and counsel. 

A study as comprehensive and detailed as this obviously could not have been 
accomplished without the cooperation and conscientious efforts of literally 
hundreds of individuals throughout the Federal Government. Obviously, it 
is not possible to mention all of these people by name; however, in lieu of 
individual acknowledgments, we do want to express our appreciation for the 
cooperation received from certain important categories of officials. These include 
administrative officers, ADP administrators, personnel officers and commanders or 
directors of field activities. 

While unable to acknowledge the assistance of all parties individually, there 
are some who gave so generously of their time, or played such a key role in the 
conduct of this undertaking, that we wish to make particular mention of their 
participation. These include Mr. William Finan, Assistant Director of the 
Bureau of the Budget and Mr. George Mullins of his staff, who provided points 
of liaison with the Bureau of the Budget. In addition, Mr. Sam Alexander, 
Chief, Data Processing Systems Division, National Bureau of Standards; Mr. 
Charles Phillips, Director, Data Systems Research Staff, Department of Defense ; 
Mr. John Provan, Assistant Administrator for Administration, Veterans Adminis- 
tration; and Mr. Mansel Keene, U.S. Civil Service Commission, all provided 
invaluable advice and counsel on various technical aspects of automatic data proc- 
essing for which we wish to express our gratitude. Finally, Mr. Morris Hansen, 
Assistant Director for Statistical Standards, U.S. Census Bureau; Mr. James L. 
McPherson, Machine Development Officer; and Mr. Herman Hess, Mathematical 
Statistician, also of the Census Bureau, are due a special word of acknowledg- 
ment for having undertaken the massive job of tabulating the basic data contained 
in the questionnaires accompanying Bureau of the Budget Bulletin 58-7. 

Since this study included comparative practices in nongovernmental as well 
as governmental organizations, acknowledgements to cooperating nongovern- 
mental organizations are also very much in order and are set forth in the 
appendix to the accompanying report. 

We are most gratified to have had the opportunity to serve the U.S. Govern- 
ment and the Bureau of the Budget through the medium of this survey. 
Throughout the course of this undertaking, we have been mindful of its impor- 
tance and significance from the standpoint of future conduct of Government 
business. Therefore, we have bent every effort, not only to array the facts 
revealed by this study in the most useful way, but also to interpret their meaning 
and to suggest a line of action to cope with the problems this study has served 
to identify. 

The subject of automatic data processing manpower and personnel practices 
covered by this study is broad, practices are still fluid and real understanding 
and familiarity with the art are limited. Therefore, while prompt action along 
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lines such as those suggested is essential, it also is true that continued open- 
minded inquiry and imaginative innovation of the highest order, on the part of 
all levels of Government management, will be needed for a long time to come, 
if the Government is to realize the full potentialities of data processing. Both 
these circumstances have exerted an influence on the form and content of this 
report. 

Because of the need for action, the effort was made in preparing the report, 
to identify those matters most in need of attention and to suggest practical 
solutions which can be promptly applied. However, inasmuch as many of the 
problems that were encountered permit no easy nor immediate solution, but 
rather will require thoughtful attention over a considerable period of time, 
the effort was also made selectively to incorporate in the completed report the 
most relevant parts of the original data submitted by the Agencies. It is 
believed, therefore, that it will have reference use to those who are immediately 
involved with ADP manpower and personnel administration for some time 
to come. 

In closing, may we say that this has been a most challenging and rewarding 
endeavor in which we are most happy to have had a part. Naturally, we shall 
be pleased to consult with members of the Bureau of the Budget staff about 
any aspect of this study or report, and to assist in any other way to make the 
results of this undertaking of maximum utility to the Bureau, the Inter-Agency 
Committee on ADP, and the Government generally. 

Very sincerely yours, 
LESTER B. Knicut & ASSOCTATES, INC., 
Consulting Engineers. 
Harry H. FIre, 
Vice President and Washington Manager. 
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SECTION I. NATURE, PURPOSE, AND PRINCIPAL RECOMMENDATIONS 
AND CONCLUSION OF THE STUDY 


CnaPrek I, PurPoSE AND SCOPE OF THE Stupy 
PURPOSE 


The purpose of this study has been to define concretely and definitely the nature 
and extent of the Federal Government’s manpower problem in relation to the 
adoption and use of automatic data processing systems. Therefore, it sought 
information on the following matters: 

1. The number, kind and location of people currently employed in install- 
ing, using and operating ADP systems in the Federal Government. 

2. The estimated trend in requirements for such personnel for the next 5 
years and the reasons underlying the changes that might be forecast. 

3. What lessons might have been learned and judgments reached about 
optimum methods of recruiting, screening, and testing people for employment 
in ADP occupations during the period of approximately 5 years of free ex- 
perimentation and trial and error learning since computers become a matter 
of serious interest to the Government. 

4. Whether turnover was so serious a matter in fact as it appeared to be 
in rumor. 

5. Whether assignable and controllable causes of turnover could be identi- 
fied and what expedients might have been found for successfully combatting 
turnover. 

6. The magnitude of the training job facing the Government and the extent 
to which the Government’s own training resources measured up to the job. 

7. The nature and extent of outside training sources which might be 
available. 

Naturally in an organization as vast and variegated as the Federal establish- 
ment, each of these questions had to be posed in a number of ways to cover the 
differences in the activities and constitution of the several agencies. For 
example, important and fundamental distinctions had to be made in all the data 
developed by the study between military and civilian personnel, between person- 
nel employed in scientific applications and those employed in so-called “business” 
or data processing applications and finally between departmental service and 
field service personnel. It was felt at the outset of the study that significant 
differences in qualifications, pay, turnover and training requirements existed 
between the members of these pairs. To a degree, the data developed by this 
study confirm this view. 

Two other aspects of the approach that was taken to this study should be 
made clear at once. First, in addition to attempting to be as comprehensive 
as possible as far as the Federal Government was concerned, it sought on many 
topics comparative data from nongovernment sources as well. Second, from 
the standpoint of method, the data gathering techniques employed included a 
most detailed questionnaire for gathering data from governmental installations 
and a less elaborate questionnaire covering a limited number of key questions 
which was sent to certain private data sources. Third, more than a score of 
field visits were made to Government and nongovernment computer installations, 
manufacturers and universities in order to provide background for interpretation 
of the statistical data. Further, to the extent time permitted, pertinent texts 
and periodical literature were reviewed. The method of the survey is illustrated 
in more detail in the appendix where the various questionnaires employed in 
gathering the data and lists of data sources are included as exhibits. 


SCOPE 


The questionnaire used for eliciting data from the departments and agencies 
were circulated by means of a Budget Bureau bulletin and consequently went 
to the total governmentwide distribution list for this medium. Replies were 
received from 57 departments and independent agencies (in this figure the 
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Departments of Defense, the Army, Navy, Air Force and the National Security 
Agency are counted separately ). 

The number of bureaus and local installations responding varied from ques- 
tionnaire to questionnaire. Three questionnaires were directed to the local 
office level. These were Bureau of the Budget No. 58S-7A “ADP Positions As Of 
March 31, 1958, By Individual Office,” No. 58-7D “Methods For Recruiting and 
Selection Of Civilian ADP Personnel” and No. 58-7E “Turnover of ADI’ Per- 
sonnel.” No. 58-7E, the turnover questionnaire, was designed to be used as a 
consolidated bureau report form as well as to obtain data from individual offices. 

Three other questionnaires were directed only to the bureau level. These were 
No. 58-7B “ADP Positions as of March 31, 1958, Consolidated By Bureau,” No. 
58-7C “Kstimated ADP Personnel Requirements Through June 30, 1963” and 
No. 58-7F “Training Practices, Requirements, and Capabilities.” 

Two hundred and thirty-six individual computer installations or offices en- 
gaged in staff work relative to ADP supplied strength data—i.e. number of 
authorized and number of filled positions pursuant to Questionnaire No. 58-7A 
“ADP Positions as of March 31, 1958.” These were reported by six primary 
ADP occupational groups—Digital Computer Administrator, Digital Computer 
Programer, Digital Computer Systems Operator, Peripheral Equipment Operator, 
Management Analyst (Digital Computer) and Electronic Technician (Digital 
Computer). In addition, strength by “associated occupations”’—i.e. other types 
of workers essential to an ADP operation—was also reported. These included 
such occupations as mathematician, research scientist, accountant, statistician, 
etc. 

One hundred and ninety-eight installations and offices reported turnover pur- 
suant to Questionnaire No. 58-7E—“Turnover.” Therein they reported turnover 
for 1957, 1958 to March 31 and by reason. The reasons given included losses 
to industry, losses to other Government agencies, losses for reasons of being 
unsuited to ADP and losses for reasons not associated with ADP. 

Questionnaire No. 58—-7D, which had to do with recruitment and selection 
methods provided an opportunity for rating various traits and criteria—e.g. 
previous ADP experience, tabulating equipment experience, high school or col- 
lege graduation, etc., on a three-point scale. (a) Background very important: 
(b) background or method a valuable supplementary technique; (c) little or no 
value. The number of organization units responding varied with the trait to be 
rated. The largest number was 172, which rated the trait of tabulating equip- 
ment experience for programers. In connection with part II of this question- 
naire in which respondents were asked to provide details of their recruitment 
and selection practices 129 units responded. 

Ninety-eight bureaus projected their anticipated ADP strength requirements by 
both the six primary ADP occupations and by associated occupations for the 
years 1958, 1959, 1960, 1961, and 1963 in questionnaire No. 58-7C. In addition, 
they indicated reasons for anticipating changed requirements by describing new 
applications planned or new equipment installations planned. 

Ninety-one individual bureaus responded to questionnaire No. 58-7F “Train- 
ing Practices, Requirements, and Capabilities.” They supplied information 
about their anticipated requirements for training in such courses as programing, 
computer operation, systems work, management indoctrination, etc., for the 
years 1959, 1960, and 1961. They also listed courses being operated within 
the bureau and indicated their use and evaluation of such outside training 
sources as manufacturers’ schools and universities. 

Of the 57 major departments and installations that reported, 30 rendered a 
negative report. The agencies reporting and those rendering a negative report 
are listed separately in the appendix. 

The reports submitted covered 287 pieces of equipment in place or on firm 
order. One hundred and ninety-one of these are in the military establishment 
and 46 in the civilian agencies. Of these 53 were classified as “large for busi- 
ness applications,” 24 as “large for scientific applications,” 109 as “medium for 
business applications” and 51 as “medium for scientific applications.” ‘The 
IBM card 650 was used as the cutoff point and data was not requested for smaller 
equipments than this. This cutoff was adopted on the advice of the ADP Ad- 
visory Committee on the grounds that smaller equipments, generally speuking, 
do not require the establishment of a distinct ADP organization but are used by 
a variety of professional personnel as a tool of their work. 

As far as the nongovernment coverage is concerned, a questionnaire was first 
sent to a number of trade associations and professional societies asking for 
“leads” as to member organizations that might be prepared to furnish data about 
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recruitment or training practices or might be the source of published salary 
information. Asa result of this, letters were directed to the organizations that 
were suggested. Many of these subsequently supplied data of some variety. 
The organizations that assisted in this way are listed in the appendix. 


CHAPTER II. ORIGIN OF THE STupy 


This study sponsored by the U.S. Bureau of the Budget as the result of 
representations made to the Bureau by the Federal Inter-Departmental Com- 
mittee on Automatic Data Processing. Organized in 1957 to follow ADP develop- 
ments in the government, and to provide as forum for discussion of problems and 
for sharing “know-how” among the several agencies, this committee has identified 
a number of aspects of ADP as matters of inter-departmental consequence and 
sponsored studies of them. These included studies of opportunities for multiple 
use of computers by several agencies, location of documentation about computers 
in the Government, etc., prior to this study. 

When the committee at its meeting of December 1957 decided to suggest this 
study to the Bureau of the Budget, there were already available studies of some 
aspects of the manpower problem in the ADP area that had been made by various 
Government agencies. Notable among these are the study by the Civil Service 
Commission entitled “Personnel Impact of Automation”, then available in pre- 
liminary draft form, and reports by three committees of the Department of 
Defelse ; namely, 

1. “Inter-Service Committee on Training for Data Processing Personnel” ; 
2. “Inter-Agency Committee on Selection of ADP Personnel” ; and 
3. “Final Report of Personnel Subcommittee of the Data Processing Ad- 
visory Committee, Navy Department.” 
Moreover, the recent report of the General Accounting Office on ADP (although 
its orientation was more toward problems of installation and use than personnel), 
also developed certain findings relevant to this inquiry. 

It seems desirable briefly to summarize some of the findings and conclusions 
of these studies here as background to the findings of this survey. It is believed 
that the utility of this report as a comprehensive statement of the Government’s 
ADP personnel situation, will be increased by bringing together under one cover 
at least a summary of the principal systematic and authoritative statements of 
the problem. The recommendation of each of these committees are set forth 
below. 


I. FINAL REPORT OF PERSONNEL SUBCOMMITTEE OF THE DATA PROCESSING ADVISORY 
COMMITTEE, NAVY DEPARTMENT (JUNE 1956) 


Summary of recommendations 


1. Office of Industrial Relations request the Civil Service Commission to extend 
the increased minimum rate of pay provisions for scarce categories of personnel 
to include data processing jobs. 

2. Navy Management Office and Office of Industrial Relations collaborate with 
the Civil Service Commission and other interested agencies in developing and 
validating tests specifically designed for selecting data processing personnel. 

3. Navy Management Office and Office of Industrial Relations assist the Civil 
Service Commission in expediting the establishment of a data processing series 
together with qualification and classification standards consistent with the Gov- 
ernment’s ability to hire and retain qualified personnel. 

4. Office of Industrial Relations investigate the feasibility of establishing a 
data processing development program available for use by naval activities as 
required. 

5. Bureaus, offices and headquarters, and Marine Corps formulate data process- 
ing training programs, as required, to assure that sufficient numbers of ade- 
quately trained civilian personnel are available to conduct feasibility studies 
and operate data processing programs * * *, 

6. BuPers obtain from the bureaus and offices estimated future naval person- 
nel requirements in the data processing field and formulate training programs 
and assignment policies as required * * *, 


II, REPORT OF THE INTER-AGENCY COMMITTEE ON ADP PERSONNEL (OCTOBER 1956) 
SUMMARY OF RECOMMENDATIONS (OF “ORGANIZATIONS VISITED’’) 


1. Proceed slowly and carefully, establishing better techniques to interest 
applicants in ADPS, especially among college graduates. Acquaint present 
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Government employees with ADPS and make them aware of the opportunity it 
presents. 

; 2. Begin the selection process well in advance of need in order to have employ- 
ees ready for duty when the equipment is installed. 

3. Select on the basis of good education and personal characteristics, but be 
prepared for post-employment training. 

4. Since utilization of ADPS equipment in business-type functions is not a 
mathematical nor accounting problem, don’t place too much emphasis on the 
need for high level mathematics. 

5. Without specific standard desired qualifications, it is necessary to tailor 
each job to office need, and the applicant’s qualifications to the job. 

6. Explore further the use of aptitude tests in selection. 


Ill. REPORT OF THE INTER-SERVICE COMMITTEE ON TRAINING FOR DATA PROCESSING 
PERSONNEL (DEPARTMENT OF DEFENSE, MAY 1957) 


Summary of recommendations 


1. That responsibility for developing, arranging for and obtaining necessary 
data processing training remain with the three military departments. 

2. That the findings of this committee relative to the five types of initial train- 
ing and general orientation be disseminated as information to the military 
departments for their consideration in meeting necessary data processing training 
requirements. 

3. That the information submitted to the military departments stress the 
importance of agencies developing their own in-service capability for manage- 
ment of training programs in the areas of executive indoctrination and systems 
analysis, depending on outside assistance only for specialized support. 

4. That the Office of the Secretary of Defense and the military departments 
encourage and actively assist universities and colleges to broaden the under- 
graduate and graduate educational bases in data processing as a means for 
providing an additional source of personnel having a general understanding of 
the significant implications of data processing on Management. 


IV. U.S. CIVIL SERVICE COMMISSION, “PERSONNEL IMPACT OF AUTOMATION IN THE 
FEDERAL SERVICE” (DECEMBER 1957) 


Summary of recommendations 


1. Federal agencies with the assistance of the Civil Service Commission should 
take action needed to fully utilize training agreements and authority to hire 
above the minimum rate of the grade as means for solving some recruiting and 
retention problems. 

2. Federal agency management and personnel officials should consult fre- 
quently to assure (1) complete mutual understanding of the personnel problems 
arising out of ADP installations and (2) timely and effective action. Each of 
these groups has an important contribution to make to the solution of ADP 
personnel problems. 

3. Federal agency management should review carefully proposed technologi- 
‘al changes to ascertain their effects on employees and should consult with 
employees and their representatives to seek timely solutions to potential problems. 

4. In the meantime the Civil Service Commission will continue the intensive 
work necessary to the development and early publication of new qualifications 
and position classification standards for ADP activities. 


CHAPTER III. CONCLUSIONS AND RECOMMENDATIONS 
GENERAL CONCLUSIONS 


On the completion of some studies it is possible to write down a summary 
of conclusions and recommendations as the first step in writing a report. Then 
the body of the report is developed by amplifying these major themes. 

This has not been that kind of a study. It has been necessary first to make 
an orderly record of a mass of facts and then to seek to assess their meaning 
and implications. On many of the matters dealt with there is no right way or 
wrong way that can be identified as a matter of principle. At the outset it might 
have been anticipated that on some phases of automatic data processing personnel 
practice there would be a readily discernible preponderance of practice which 
could be recommended with the assurance at least that in following such a 
practice one would be on the side of the majority. 
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Even this has not proved to be so. As a matter of fact, the pattern that 
emerges is one of relative patternlessness. A variety of expedients has been 
resorted to in each subject area—selection, testing, training, etc. For the most 
part these seem to have worked out to the satisfaction of those who have em- 
ployed them. Whether this is because of their intrinsic “rightness” or because 
of failure of the brokerage apparatus which would have made local users more 
aware of practice elsewhere is one of the important questions raised by this 
inquiry. Not only is majority practice difficult to discern, but also with a few 
exceptions there are few authorities to whom to turn for a definitive judgment 
as to the relative worth of the differing practices. 

Given such a situation, conclusions and recommendations cannot be advanced 
eategorically. However, where there is a statistical preference for one approach 
over a number of others, such an expedient can be recommended as at least 
having had more testing than others even though it may not be espoused by 
an overwhelming majority. In some cases commonsense or analogy to expe- 
rience in some more settled fields of management suggest that one direction may 
be better than others. In other cases the experience of the agencies longest in 
the field suggests an answer which seems to afford the best solution given the 
current state of the art. 

Finally, it must be pointed out that conclusions about the size of the Govern- 
ment’s ADP manpower requirements based solely on the numbers reported in 
this study or judgments about necessary action derived alone from the bare facts 
it reveals about shortages in training facilities or deficiencies in personnel 
practices would be wide of the mark. Such conclusions must be tempered by a 
clear understanding of where the Government stands today and a realistic ap- 
praisal of where it ought to be or is likely to be tomorrow in its use of automatic 
data processing systems. That is, the detailed findings of this study that are 
set forth in the next section of this report in “Section Il: What the Study 
Showed,” represent only one of the elements needed for reaching conclusions 
about changes and developments required in Government manpower policies and 
practices. In addition, account must be taken of existing facts and best available 
assumptions about the future relative to such matters as the following: 

1. The rate of future activation of data processing system installations in 
the Government. 

2. Changes in the state of the computer art, both in equipment performance 
and in skills required for its use. 

3. The Government's willingness to experiment with advanced computer 
applications involving among other approaches the use of operations research 
techniques. 

4. The rate at which equipment obsolescence will occur or can be accepted. 

>. The extent and speed with which changes in organization, and long 
standing methods and departures from tradition can be accommodated. 

6. The extent and effects of strong central leadership by the central 
agencies of the departments and by the departmental levels of the large 
departments of their powerful and semiautonomous bureaus, particularly 
with respect to the “additional identical” problem (i.e., the cases where there 
are successful computer applications to a certain process like payrolling 
and inventorying in some departments which have numerous other like 
activities toward whose “computerizing’’ no steps have been taken). 

7. The speed of evolution of management awareness and attitudes about 

automatic data processing. 

8. The account taken in military career planning of personnel trained in 
the tactical use of computers to meet personnel requirements for scientific 
and business computer applications. 

%. Economic and social changes like growth of clerical work which will 
exert pressure for use of computers. 

10. Possible effect on attitudes in Government of the misapplications and 
misunderstandings of automatic data processing and the mild wave of dis- 
illusionment with computers which has taken place in the recent past. 

1i. Rate expansion of business and Government in general. 

12. Last, but not least, the future rate of adoption of computers in pri- 
vate business and the effects of business competition for manpower on the 
government’s ability to recruit. In this connection, the estimates of where 
industry is going in the use of the computer vary widely. Two of the more 
teinperate ones are as follows: 

(a) According to an occupational outlook study prepared by the 
California State Employment Service, there were 600 business data 
installations at the end of 1957. This study further quoted an uniden- 
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tified authority to the effect that 170,000 computer personnel would be 
needed by 1966. 

(6) According to the Journal of Commerce dated May 21, 195s, the 
computer industry was said to amount to $350 million in 1957 and it was 
predicted that it might triple by 1960. 

There is no need to belabor the point. The implications for the Government 
are clear and serious. Indeed, it may be said that in interpreting a study of 
the automatic data processing personnel problems of the Federal Government, 
it must be assumed that unless extraordinary measures not now known to be 
contemplated are taken, the following will be true: 

1. The Federal Government will continue to be outbid on the labor market 
and will get little of the top competence emerging from the educational 
system, even though the spread in entry level pay between business and 
Government appears to be less than sometimes supposed. 

2. The balance of flow of experienced automatic data processing people 
will be out of the Government rather than into it, 

3. It will be progressively more difficult to recruit the native competence 
from within as the same adverse recruitment pattern at the intake stage 
which affects automatic data processing affects the other occupational 
groups within the Government from which automatic data processing person- 
nel have been created in the past as well. 

4. The problem will be more difficult to solve in relation to business ap- 
plications than with respect to scientific applications. 

(a) Traditionally, scientists have found more appeal in Government 
work than management-oriented people. 

(b) Business applications are more difficult than scientific in the 
sense that a vast amount of detail has to be rationalized whereas in 
the scientific field automatic data processing is becoming an adjunct 
of professional practice. 

(c) The recruitment squeeze will be particularly acute at entry be- 
cause Government will be in competition for a relatively small number 
of trained people. That is, while automatic data processing wil! be 
offered in schools of business administration in the future, it is un- 
likely to be a popular subject. 

5. Because all trends, particularly in the area of management and data 
processing uses, point to greater difficulties in developing effective applica- 
tions, requirements for more sophistication and deeper grasp of manage- 
ment principles than ever before, success in the manpower field must be 
measured in qualitative terms even more than in quantitative terms. 

6. The measures needed to solve or even ameliorate the automatic data 
processing manpower problem will never be undertaken unless much 
better mechanics for and much greater attention to long range manpower 
planning become available at a point of governmentwide perspective and 
not merely departmentally. 


CONCLUSIONS AND RECOMMENDATIONS ON INDIVIDUAL STUDY AREAS 


The conclusions and recommendations set forth here about the several! indi- 
vidual subject fields follow the same headings and order as the detailed discus- 
sion in the body of the report, namely : 

A. Conclusions and recommendations as to overall ADP manpower and 
personnel policies and practices. 

B. Conclusions and recommendations as to job standards and job 
engineering. 

C. Conclusions and recommendations as to selection and testing methods. 

DPD. Conclusions and recommendations as to turnover. 

E. Conclusions and recommendations as to training. 


A. Conclusions and recommendations as to overall ADP manpower and personnel 
policies and practices 

1. The most disquieting testimony encountered during this study was that 
field establishments find difficulty recruiting young people not only because of 
lower entry level pay but also because “They don’t want to get involved with 
the Government.” Therefore an extensive and authoritative review is recom- 
mended of all Federal personnel policies and practices conceivably contributing 
to this attitude to see if they cannot be modernized and liberalized. As part of 
this inquiry there should be a review of the Government's recruitment literature 
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and personnel publicity to see that all possible advantage is taken of the intangi- 
ble “program” appeals of Government employment. Since it was found that 
some local installations were much more successful in recruitment in general 
and recruitment of college people in particular than others, it is evident that 
all opportunities to improve performance in this sector have not been exhausted 
on a governmentwide basis by any means. 

To save time and cost, such an inquiry could be limited to ADP because of the 
key character of this occupational field. However, this is obviously a generic 
Government employment problem not limited to any occupational field which 
would be best dealt with on the broadest basis. 

2. It is recommended that more complete statistics about Government employ- 
ment and requirements for ADP manpower and salary rates for ADP be main- 
tained centrally on a regular basis. It is of interest that total facts about ADP 
manpower in the Government were unknown previously and that all published 
studies about ADP salaries available at the inception of this study came from 
outside sources even thought the Government is the largest employer of such per- 
sonnel and the principal publisher of statistics about nongovernmental manpower. 
3. A review of grade levels of ADP Administrators of certain installations and 
applications is recommended. The job grading process, which is generally 
oriented if not by conscious policy at the center, at least by the sum of the actions 
taken at the periphery, to keeping down the Government wage bill and the great 
mass of employees happy by keeping all occupations more or less “in line” salary- 
wise, should not be allowed to stifle new professions. That some ADP “Adminis- 
trator” jobs are graded vulnerably low is attested to by the fact that there was 
only one job reported above grade 15 and the median grade is grade 138. 

4. It is recommended that the Federal Inter-Agency Committee on ADP should 
create a standing subcommittee which would keep abreast of developments relat- 
ing to ADP manpower and personnel problems and report periodically to the full 
committee. Its terms of reference should cover the full range of personnel prob- 
lems including: 

Manpower statistics, job engineering, job standards, recruitment and testing 
devises, combatting turnover, management indoctrination, clarification of train- 
ing content, intragovernmental training facilities, use of extra-governmental 
training sources, technological unemployment caused by ADP. 

5. It is recommended that more conscious and adequate account be taken of 
key “associated” ADP occupations—especially mathematicians—in planning 
manpower and training requirements. 

6. It is recommended that the organization and operation of ADP units be 
studied from an efficiency viewpoint to see if manpower requirements cannot 
be reduced by introduction of better methods, as has been done in the case of 
EAM installations through the years. (There was found to be a considerable 
range in the size of the working parties for a number of installations using the 
same type of equipment and having similar missions. ) 

7. It is recommended that there be developed an equivalent for a wage 
board approach in setting salaries for this new and fluid field. The purpose of 
this approach would be to recognize that a new discrete field of this kind is a 
universe unto itself which should not be subjected to the rigidity of the grade 
system and for which pay should be based on the market rate. Moreover, it is 
necessary to be realistic about the national character of the labor market for 
these occupations especially for higher level jobs. Hence the market to be 
considered in making a determination of the going rate should be nationwide and 
not local. 

8. The relationships between the pay scales of management analyst (digital 
computer) and programer should be reviewed in the light of the more definitive 
job engineering which needs to be developed to make sure one is not overpriced 
in comparison to the other. Data assembled indicated that this is a substantial 
“eray” area. 

9. Reappraise forecasts of manpower requirements for ADP at a responsible 
level of each agency semiannually for the next few years making sure they are 
earefully related to plans for acquisition of equipment, solid but imaginative 
projections of new type of applications and take adequate account of attrition. 
Also make sure that such manpower projections are made or reviewed in the 
light of an informed understanding of the possible effects of new trends in the 
equipment and methods of programing and operating (i.e., the capabilities of 
second generation computers, use of autocoding and compilers, ete.). 

10. Central agencies and departmental levels of Government should take more 
initiative on ADP manpower problems and personnel practices to provide more 
coordination, better leadership, and in general to bring the amount of higher 
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level management attention paid to ADP personnel matters more in line with 
that paid to ADP equipment acquisition and details of ADP applications. 

11. Carry an experimentation in highly technical fields of research at a central 
point at which all the resources of the Government can be mobilized and make 
the results available to the rest of the Government when new devices and devel- 
opments have been validated. Some important areas in which such experimen- 
tation is recommended include: 

(a) Program research in the area of business data processing which 
delves beneath the surface of the specifics of routines and seeks to identify 
the elements of systems design and principles of programing approach 
which makes one program better than another. This should be attacked 
systematically on a governmentwide basis by the best skills that can be 
mobilized as a matter of highest priority. 

(b) Finding a better means of communication between the systems analyst 
and the programer. 

(c) Development of techniques adapted to the field of ADP for success- 
fully assaying the traits of temperament and personality which influence 
success perhaps as greatly as basic intelligence. 

(d) Development of better devices for testing for ADP aptitude and the 
basic intelligence for these occupations. 

12. The Government should be prepared to participate officially and more 
formally than in the past in joint research efforts with outside groups relative to 
selection and training of ADP personnel as well as on problems of machine design 
and application. 

13. The Government should be prepared to underwrite necessary research and 
experimentation by outside organizations in subject fields where it lacks the 
trained resources within the government in relation to personnel a well as 
computer use problems. This approach naturally should be on a coordinated 
overall government basis and carefully administered so that it does not become 
an encouragement to other interested parties to leave everything to Government 
initiative. Properly used, this technique can lead to the solution of some prob- 
lems more expeditiously and even more economically than by direct Government 
action. 

14. The manpower aspect has, generally speaking, been taken for granted too 
readily in the past. In planning future ADP installations, it is recommended 
that the following be given greater consideration : 

(a) The relative labor market and manpower advantages of alternative lo- 
eations should be considered in activating new installations. 

(b) The Government has gone from a handful of computers in 1954 to 
237 in 1958. This may have been too fast. From the standpoint of the 
entire Government and the individual departments, the rate of adoptions 
should in the future be controlled and tempered to considerations of good 
manpower management governmentwide. 

(c) To a much greater extent the details of an application should take 
account of the human factor—the ability to find or train people to operate in 
a certain way. ‘Today there are to be found people-limited systems which 
have been expediently designed to the capabilities of the programers and 
operators available in a locality rather than the real needs of the appli- 
vation. 

The reverse is also true—there are systems-frustrated people attempting 
to do a job on applications where the systems were designed without regard 
to recruitment and training considerations and abilities and traits of 
temperament of human beings. 

(@) Installations in the future should be scheduled on the basis of the 
relative computer readiness of the organization concerned. In gaging com- 

puter readiness management sophistication with the general principles of 
scientific management as well as indoctrination in ADP should be considered, 
as well as strength of the systems staff and systems tradition, quality of 
manual and EAM systems, general management “tone” of the organization, 
ete. 

15. Long-range planning for ADP manpower—i.e., in terms of 5 years and 10 
years should be undertaken as a matter of even greater urgency than shorter 
range planning and it is equally essential that it be done on an overall basis. 


B. Conclusions and recommendations as to job standards and job enginecring 

1. Take more account of the differences in setting of ADP used for scientific 
purposes and that used in business-type applications in establishing job stand- 
ards and qualifications for the several ADP occupations. 
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2. Recognizing that ADP is going through a shakedown period in seeking to 
find itself in the overall job family picture, it is recommended that provisions 
be made for frequent reappraisals of job standards, allocations of individual 
positions and pay scales during this period of stabilization. To freeze these 
too soon could only serve further to prejudice the already adverse recruiting 
position of the Government. 

3. The Government should concentrate on the job of improving the job break- 
down among the various ADP occupations to reduce the number of combinations 
and patterns of occupational specialization and to make sure there is a logical 
functional basis for each alternative finally determined upon. There are pres- 
ently so many various types of combinations of the jobs of analyst, programer 
and operator that it is evident that in many organizations these assignments 
just have grown up and have not been carefully planned. 


C. Conclusions and recommendations as to selection and testing methods 


1. It is recommended that standardization on basis of the best approach 
developed to date in respect to such matters as interview records, methods of 
rating training and experience, and written tests be undertaken. The point of 
diniinishing returns is believed to have been reached in local trial and error 
on these matters. 

2. Just because the best practice developed to date is adopted as standard need 
not halt all experimentation on these techniques. In this connection, further 
innovation can be handled on a “pilot” basis in which installations best equipped 
for experimentation carry it on by assignment from higher organization in ac- 
cordance with an overall plan and with the benefit of responsible guidance. 
Areas which would appear to yield good dividends to further experimentation 
on a controlled basis are ADP job standards, unassembled selection devices, 
like rating forms, ete. and on-the-job training practices. 

3. Necessary action should be taken to make sure that adequate resources 
for assistance to individual installations, both for bringing their selection prac- 
tices up to the current optimum and for carrying on advanced experiments are 
available at appropriate points, such as bureau level ADP stafis and field 
offices of the Civil Service Commission. Data furnished from some localities 
indicated a deficiency in such resources. 

4. Standards for selection, i.e., test passing points, education and experience, 
background, performance level required during training, etc., should soon be very 
carefully reconsidered by an authoritative professional source in view of what 
has been found about future requirements and suggestions that consideration 
of expediency rather than quality have been unduly influential in the past in 
some localities. These matters should no longer be left to local initiative to 
the degree they have been in the past. 

5. The practice of a larger intake of personnel into training for programers 
and operators than needed to man a particular installation has certain advan- 
tages. However, it does increase training costs and in particular could lead 
to unnecessary competition for manpower where there is a shortage of personne! 
with the basic aptitudes for these occupations. Therefore, it is recommended 
that this expedient should be used in the future only on a planned basis and 
under the control of the higher levels of an organization. 

6. It is recommended that recruitment—including decisions as to recruitment 
from inside versus recruitment from the outside—should be planned and guided 
on a bureau (or in cases of extreme shortage, on a departmental) basis to assure 
a broad base for recruitment and the deployment of manpower on the basis of 
consideration of overall priorities not merely local considerations. 

7. Particular stress should be laid in selecting personnel for key jobs, such 
as systems analysis and creative programing on high native aptitude, imaginiu- 
tion, and breadth of outlook rather than local considerations of convenience. 

8. It is recommended that more general use be made of the training period 
as a selection device and that more assistance and guidance should be available 
from higher organization levels so that the use of this technique does not depend 
on local resources and knowhow. 

9. It is recommended that on-the-job training throughout the Government be 
raised to the level of planning and scheduling represented by a Civil Service 
Commission training agreement either through this medium or an equivalent 
approach by the individual bureaus or departments. 

i0. A continuous public relations and institutional relations campaign needs 
to be undertaken and pressed vigorously to attempt to increase intake of highly 
competent people. It is recommended that all personnel resources of the Gov- 
ernment be mobilized in a planned and concerted undertaking under the leader- 
ship of an appropriate central organ. 
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D. Conclusions and recommendations as to turnover 


1. Promotion policies and practices should be modified to achieve flexibility 
for a more rapid rate of promotion as a safeguard against civilian turnover and 
as an incentive for short-term military personnel to remain in Government. It 
is recommended that expedient be given high priority. 

2. The cadre principle of forming a nucleus of a new organization from mem- 
hers of a number of older organizations has the two-fold advantage of getting a 
new unit off to a fast start and spreading the burden of loss among a number of 
old units. This is a part of the basic military tradition of the service depart- 
ments. They should readily be able to adapt it to use in building up new civilian 
organizations as well. Of course civilian ADP organizations should be able to do 
the same thing. Greater and early adoption of this principle is recommended. 

3. It should be possible to make use of the management cadet approach in gov- 
ernment as well as in business. Under this system gifted junior personnel are 
trained in ADP techniques and uSed as members of task forces in connection with 
feasibility studies and new installations. When the period of peak need is past 
they go on to other assignments having profited meanwhile by the ADP exposure. 
This course of action is recommended as a way of coping with the ADP pattern 
of greater need for manpower in the early vears of an installation than is required 
for later periods of day-to-day operations and as a way of making the highest 
competence available to ADP at the time high aptitude is needed most. 

4. As far as turnover is concerned, a major problem is the extent to which the 
Government agencies compete with one another. Corrective action should 
include: 

(a) Elimination wherever possible of disparities in pay and perquisites 
that make this possible. 

(b) Better planning and coordination of requirements and deployment of 
manpower at the level of the individual departments. 

(c) Action in flagrant cases by the Civil Service Commission to forestall 
raiding. 

(d) Use of the cadre principle in manning new installations. 

%. High turnover localities identified in the body of this report should be re- 
viewed carefully and soon from the following viewpoints : 

(a) Whether turnover actually occurred for the reaSons that seemed ap- 
parent. 

(b) Whether changes in local personnel policies and practices might im- 
prove the situation. 

(c) Whether all possible action that might assist in holding people has 
heen taken within the latitude granted by the Civil Service Commission. 

(d) What extraordinary measures are needed. 

6. Twenty-four measures and appeals that were cited by the various respond- 
ing installations as having been effective in combating turnover are quoted in 
the body of this report (see. II, chap. 4, turnover). It is recommended that all 
bureaus and agencies undertake to assure that all of these devices and appeals 
that are applicable are being used in their subordinate ADP installations. 


E. Conclusions and recommendations as to training 


1. The most acute problems revealed by this study lie in the area of training. 
One of the gravest of these lies in the gap between projected need for indoctri- 
nation of top management and training of ADP administrators and management 
analysts and the currently organized capability within the Government for this 
purpose. Really extraordinary and bold measures need to be taken at once be- 
cause in addition to the large size of the requirement the timing is urgent. 
Something equivalent to a domestic intragovernmental technical cooperation 
program is therefore recommended. Such a program would have the following 
elements. 

(a) Top management to top management communication for purposes 
of indoctrination in the management principles and implications of ADP 
through a program of management seminars. Just as in the foreign tech- 
nical cooperation program where presidents and vice presidents of Amer- 
ican companies participated in round tables on topics like “organization” 
or “productivity” with their counterparts from European companies, oppo- 
site number to opposite number communication is contemplated here. 

It is believed that a group of assistant secretaries who have had expe- 
rience in ADP would do a better job of arousing interest among a group of 
their counterparts who had not. had such experience than would briefings 
by technicians. For personnel of this level management perspective about 
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the potentialities of ADP would be more meaningful than an exposition of 
installations and operating problems. 
(bo) The urgency of this indoctrination process arises in part from the 
importance of observing the right sequence of training relative to any 
management or technological change as fundamentally disturbing as the 
adoption of ADP. Unless understanding at the management level is de- 
veloped before technicians are trained and put to work, the application of 
the new development may be aborted. 
In the case of ADP this has taken two forms. If untrained management 
takes too narrow a view of ADP potentialities, this leads to overly limited 
“machine substitution” applications. If, on the other hand, management is 
naively overoptimistic, its later disillusionment can prejudice the success 
of the ADP program. In order to avoid these consequencies, the manage- 
ment indoctrination aspect of the training job should be given first priority. 
(c) For purposes of training ADP supervisors and management analysts 
(digital computer) the following devices are recommended as means for 
expediting the process. (To a degree, these devices have been used success- 
fully in an informal interbureau aid program by the Navy.) 
(1) Planned work assignments in a going computer installation for 
personnel who will later be used to man a new installation. 
(2) Lending of trained personnel from a going operation to take the 
leadership or to provide a nucleus of trained manpower to assist in 
getting a new installation ‘on the air.” 
(3) Better scheduling of activations of new installations so that the 
buildup of a new installation will coincide with the slideoff of require- 
ments in an older installation arising from completion of a feasibility 
study or of the installation process. 
(d) The course that the National Bureau of Standards developed some 
time ago which greatly facilitated the assimilation of ADP by the Air 
Materiel Command is a prototype of a desirable formula for interagency 
assistance which should be strongly encouraged if not made mandatory. 
It is most essential that the newcomers to the field be able to lean on the 
pioneers not only for reasons of cost but also for reasons of quality. Gen- 
erally speaking, the pioneering agencies have had greater resources than 
the organizations which will be entering the field. It is most desirable that 
the instances of duplicate training material being developed by a newcomer 
when adequate material is available be avoided in the future. 
(e) Carrying the analogy of a technical cooperation program further, 
there are evident opportunities for the “adoption” or “big brother” approach. 
This would apply when a newcomer to the field has an application that is 
& very close parallel to an existing one. In such a case the experienced 
organization could take over the early stages of development for the new- 
comer and build up the new team as a cell within its own organization. (A 
good illustration would be if the Federal Reserve Board, which has learned 
to use a computer for banking statistics and economic studies, were to foster 
an application by the Comptroller of the Currency or the Federal Deposit 
Insurance Corporation. ) 
(f) It is not intended to suggest that agencies have not willingly shared 
ADP know-how. Quite the contrary is the case. What is needed now, 
however, given the magntudes of the problem revealed by this study is more 
conscious fostering of interagency assistance so that greater resources are 
available for it than can be expected when it is extended on an informal 
basis and so that it may be coordinated to assure that it reaches the right 
place at the right time. It is therefore recommended that responsibility 
for developing and activating such a program be definitely assigned to an 
appropriate central agency of the Government along with commensurate 
planning and coordinating authority. 
2. Measures to use extragovernmental training resources to the maximum 
advantage must accompany measures to mobilize the Government’s own re- 
sources. They must be equally bold and imaginative for the size of the problem 
is too large to be met entirely by internal measures and because certain outside 
agencies can do some of the jobs better than they could be done internally. For 
an optimum program of using outside resources the following measures are 
recommended. 

(a) There must be a concerted plan for use of outside resources lest 
Government demand swamp certain prime resources while inadequate use 
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is made of others. Moreover, a first-come first-served approach will not 
guarantee that the needs of the Government will be met in accordance with 
true priorities seen from an overall viewpoint. A central focal point within 
the Government should be established to lead in the planning and brokerage 
job that is involved. 

(b) The role of the universities should be maximized now that training 
legislation and increased capability at universities makes this feasible. 

(1) In addition to their traditional role in general education, arrange- 
ments should be made to utilize the vocational and “sundown” facilities 
of the universities to share the burden of skill training and management 
indoctrination. 

(2) Contracts should be let to universities to develop courses accord- 
ing to Government specifications where existing offerings don’t meet 
the needs. 

(3) University resources should be used to avoid establishing Gov- 
ernment facilities in marginal situations, e.g., for small installations 
at remote locations or in places where several installations could be 
served by one university. 

(4) The university should be regarded as a major resource for devel- 
oping advanced training programs in both the fields of established 
sciences and emerging so-called management science. 

(5) Extraordinary expedients, like summer employment of college 
professors in Government computer installations or financing of com- 
puter rental on certain campuses for training purposes should be 
contemplated. 

(6) Possibilities should be considered re major shortfalls like man- 
agement indoctrination or training of systems analysts, for a massive 
program to be run for the Government by one or a small number of 
major institutions analogous to the wartime statistical officers’ course 
which was developed for the Air Force. 

(c) Plans should be developed for greater and concerted use of such other 
outside training sources as consultants, associations, and service bureaus. 
Among others, the following possibilities should be contemplated. 

(1) Use of consultants to develop courses on an ad hoc basis for 
specific facets of ADP (e.g., inventory control) in which their consult- 
ing practice had provided a depth of experience. 

(2) Possibilities for placement of small numbers of key employees— 
e.g., administrators or advanced programmers—with service bureaus 
in order to give them a particular type of work experience. 

(3) In addition to sending employees to regularly scheduled courses 
offered by associations, the possibility of contracts with associations 
for developmeat of special courses for Government employees should be 
investigated. 

3. The Government should support universities in ADP personnel area not 
only by supplying funds and students to meet immediate needs of current appli- 
cations but also in developing advanced courses for training personnel capable 
of conceptualizing the advanced applications of the future. 

4, Other recommendations about training: 

(a) It is recommended that there be developed a program of writing up 
the case histories of Government ADP applications in form suitable to their 
use for training purposes. While most of the labor could be departmental, 
such a program requires central planning and initiative. 

(0) Through a central medium, perhaps the Interagency ADP Committee, 
a concerted Government position should be reached on the changes desired 
in courses offered by the manufacturers for programers and operators. 
Then representations should be made to the companies with a view to having 
such changes adapted. 

(c) The Interagency Committee might also serve as a vehicle for estab- 
lishing a concerted Government-wide position on the content of training 
for management analysts and determining whether the manufacturers would 

be prepared to develop additional assistance in this field, too. 
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SECTION II. WHAT THE STUDY SHOWED 
CHAPTER I. THE MAGNITUDE OF THE MANPOWER PROBLEM 


As reference to previous reports and studies shows, there had grown up during 
1956 and 1957 an increasing awareness that the manpower could very well become 
the limiting factor on successful growth in computer use in the Federal estab- 
lishment. Yet information on all elements of the personnel and manpower aspects 
of ADP was thin. 

Except for the Civil Service Commission treatment, the governmental coverage 
of the problem was for the most part departmentally oriented or at most based 
ona small sample of agencies. In industry, as in Government, personnel problems 
have tended to take second place in consideration to problems of successful 
application of computers and adaptation of systems and methods to ADP. 
Reference to the literature of the field clearly bears this out. 

Even though there have been scores of books and monographs and literally 
thousands of magazine articles on various aspects of ADP the articles on person- 
nel and manpower matters are not numerous and while some texts touch on 
personnel subjects in passing, the treatment is generally brief and superficial. 
Therefore, a comprehensive and exhaustive accumulation of the facts about the 
Government’s real position as far as manpower was concerned and a scrutiny of 
comparative personnel practices and policies in business and Government was 
clearly in order. 

The data covered in this chapter derives from several parts of the study: 

(a) Bureau of the Budget Bulletin 58-7 questionnaires A and B dealing with 
the question of currently authorized and filled ADP positions by occupation and 
grade. 

(b) Part I of questionnaire 58-7C dealing with projected growth in man- 
power requirements over the period 1958-63, in both departmental and field 
service. 

(c) Part II of questionnaire 58-7C dealing with the reasons and trends 
underlying the projected changes in manpower requirements. While turnover 
is also an aspect of the manpower problem, it is deemed to be a matter of such 
significance that it is discussed separately in a later chapter. 

In the interest of gaining some “depth of focus,” the subjects of overall require- 
ments and manpower trends were discussed with officials of the various Govern- 
ment installations and private establishments that were visited—particularly 
from the point of view of underlying causes of changed requirements—as a means 
of supplementing the questionnaire data. In these discussions, and in contacts 
with manufacturers of ADP equipment and authorities in its application at 
universities and elsewhere, questions were raised about trends in “hardware” 
performance and in the programers’ and operators’ art that might bear on man- 
power requirements. The data on industrial salaries which is presented was 
obtained from collected published sources supplemented by some interviews. 


THE BASELINE: CURRENT FEDERAL EMPLOYMENT IN ADP OCCUPATIONS 


The data of this study is as of late spring 1958. Its source as far as the 
figures on current employment and grades are concerned are the individual com- 
puter installations themselves since questionnaire 58-7A was completed at this 
level. 

In an effort to give reporting organizations an adequate return on the time 
they invested in supplying this information originally, the data has been manipu- 
lated in a variety of ways to highlight the most significant aspects of the man- 
power situation. Then the various tables and charts which appear throughout 
the report were created to set forth the results of these manipulations and further 
analysis of the data. The basic tabulations of the raw questionnaire data was 
performed by the Data Processing Division of the Census Bureau as its con- 
tribution to this effort. 

Exhibit 1 “Number and Average Grade of Authorized Civilian Positions by 
Primary ADP Occupations and Organization Location,” and 

Exhibit 2 “Total Authorized Civilian and Uniformed Positions by Primary 
ADP Ocecupation—Department of Defense, Army, Navy, and Air Force,” give 
the overall manpower story. 

S4 


: 
4 
figs 
ail 


8 


LECTRONIC DATA-PROCESSING EQUIPMENT 


USE OF 


(6) | 
If OL | 
| 
(662) 
| (PI) 1g) 
I 9 
(61) (LF ‘T) 
6 oc 6 099 ‘T 
(6) 12) 
6 | 8tZ 
| Jaq | opus Jaq 
| -UINN | | 
saqRig 
SBISIIAQ | AL 
| 


fig favursd sof suoyisod pozisoyynn fo aposh puv 


PPT 


ZI 


pepeis | 


| oprad 
| -UINN 
| | 


OO] ALIS 


1 

| 


Jo 


ITV 


| | 
“WINN | 


[BIO], 


Jaq 
-uInN 


quour 
[BIOL 


qq y 


pally (+) UT 


‘Te jo sv) 


| | | 
| 
| 
} 
| 
|— 
l | 3 
| 
| 
| 
| | 
|S 
} | | 
| | a 
$$$} 
| 
| 
| le 3 
| |S 
iii 
| | 
| 
| | . 
— 
| 
| 
is 
| | |& 
| 
| 
| 
| 


USE OF ELECTRONIC DATA-PROCESSING EQUIPMENT 


(12) (062) (eI) (881) (61) (911) (¢¢) 
(g) (91) (1) ($1) ($1) (02) (1) (1g) 
(4D (O@1) (2) (6+) (St) (ze) (#12) 
(601) (922) (98) (L11) (g1) (921) (802) (61g) 
($12) (108) (€2) (298) (898 ‘T) 
(49) (68) (ee) ($$) (Sz) (#8) (001) (782) 
gq 
s0010q ITV AABN Jo 


(S¢6I ‘1g fo sv) asuafag fo ut suonvdns00 qqy fig suorpsod pawsofiun pun pazisoyjny LIAIHX"] 


| 
; 
| 
{ 


87 


Tabulation of the questionnaires revealed that there was a total of 4,286 people 
in the Government engaged in ADP work in the six primary ADP occupations 
alone as of March 31, 1958. This figure is an impressive one. Since no one 
really had any idea before what this figure was it is probably also accurate to 
call it a surprising one. Given employment of this size and the continuing rate 
of growth that is projected and it is clear that ADP in the Federal Government 
is “big business.” Present employment represents an annual salary bill of 
$27 million in 1958 (based on multiplying the midpoint of the salary range of 
the median civilian grade for each occupation by the total reported population 
for that occupation). This will grow to nearly $80 million by 1963 according 
to the projections that were made in questionnaire 58—7C. 

There are a number of ways of looking at the overall statistics about man- 
power. All of them are of interest. First of all there is the relationship 
between supervisory positions in ADP as reflected in the statistics for digital 
computer administrator and the ADP population as a whole. It will be seen 
from this analysis that the proportion of supervisors to the whole is 8 percent. 
Carrying further in this line of analysis the ratio of programer to the total 
population is 48 percent. Numerically then, as well as in terms of the training 
time and significance of work done, this is the most numerous and important of 
the occupations. Other occupations represent the following percentages of the 
total population: Digital computer systems operator 16 percent and management 
analyst digital computer 16 percent. Peripheral equipment operators and 
electronic technicians comprise the remaining 12 percent. It may be noted that 
such occupational groups as clerks, key punch and tabulating equipment opera- 
tors, etc., which are found in considerable numbers in all installations were 
excluded from coverage. 

Another problem is that of the so-called associated ADP occupations. These 
are other occupations in addition to the six basic computer specialties of admin- 
istrator, management analyst (digital computer), programer, system operator, 
peripheral equipment operator, and electronic technician, which are involved 
in the operation of digital computers. It is interesting that, except for mathe- 
maticians, the population for associated specialists is not a large one. For 
example, general engineer 25, research engineer 25, and accountant 20 were 
the largest totals reported for these other occupations. In the case of mathe- 
maticians, where the current population reported is 520, it is very possible that 
there are a number of jobs which would be classified as programer under the 
new series which were reported as mathematicians. 

These figures swell the overall total of the number of people that the Govern- 
ment is using to operate and manage its ADP installations. Hence this is a 
requirement which must not be overlooked in any aspect of planning for the 
future. Most importantly, these occupations present an additional training 
load which may not have been recognized previously as part of the ADP 
problem. 

Exhibit 2, which is a tabulation of the reported civilian and uniformed digital 
computer personnel in the Department of Defense and each of the three 
service departments, will bear a moment's scrutiny. One thing revealed when 
this table is analyzed is the relationship it shows that military personnel bear 
to civilian personnel. From the figures reported here, it would seem that 
the services have made a conscientious effort to maintain the ADP occupational 
group as a civilianized staff. In total and in the case of each individual oecupa- 
tional group the number of civilian positions is significantly greater than the 
number of uniformed positions for the same group, As might be expected, over- 
seas the ratio of uniformed to civilian positions is higher, as is also true of the 
field compared to the departmental service. ° 

This is probably a reflection of an approach necessary to solving the problem of 
manning computer installations at remote military activities. Many shades of 
opinion were expressed by officials of the military departments on the relative 
merits of use of civilian versus military positions for ADP installations. For 
the short run, it is contended, there is less turnover among uniformed than 
among the civilian personnel. In addition, there is a flexibility and a mobility 
in the use of military personnel which provides greater adaptability to peaks 
and valleys in workload. This is attributed to the fact that it is more feasible 
to require overtime work from a military group than it is from a civilian group. 

Over the longer term, however, military personnel have proved to be more 
vulnerable to offers from the outside than the civilian group. A number of com- 
panies visited in the course of fieldwork made no secret of the fact that one of 
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their prime ways of obtaining ADP manpower was to recruit military personne! 
(both enlisted and officer) who were approaching the end of a required tour of 
military duty. This was corroborated by the commanders of some of the 
military installations visited who pointed out that the careers which they were 
able to hold out and the remuneration which they were able to offer in trying 
to keep their military personnel could not be compared to what these people were 
being offered in private business. 

Relative to this situation, it was stated that rate of promotion was one of the 
most important deterrents and one in which generally speaking government is 
always vulnerable to private industry. Salary data contained in the published 
wage studies collected as another aspect of this study does bear out that the 
range of pay for entry level positions in business is a wider one and tends to 
be somewhat higher than does government pay for entry level positions. How- 
ever, the extent to which entry level pay in business is higher than in government 
did not appear to be as great as has been frequently supposed. 


“AUTHORIZED” VERSUS ‘FILLED’ POSITIONS 


Another whole area of interest aroused by exhibit 1 and exhibit 2 is the rela- 
tionship they reveal] between “filled” positions and “authorized” positions. This 
data indicates recruitment lag to have been less serious than was thought. In the 
figures for “Civilian positions, all agencies,” the greatest spread between filled 
and authorized is in the case of programers where there are slightly over 2,000 
positions authorized and approximately 1,800 filled. The shortfall here is in an 
order of magnitude of somewhat less than 10 percent. In the case of most occu- 
pations the difference between filled and authorized is only a matter of 2 or 3 
percent. From these figures it might be concluded that the Government has not 
been as hard pressed to fill its ADP positions or at as much of a competitive 
disadvantage as has been supposed. Of course it is possible that there was an 
additional requirement in fact for personnel that had not yet been reflected in 
authorized positions. In the case of uniformed positions (see exhibit 2), there 
are also some Cases in which filled positions are lagging behind authorizations. 
On the other hand, there are a few cases in which the number of uniformed 
positions filled actually exceeds the number authorized. In neither case are the 
magnitudes sufficiently large to constitute a grave problem. 


CIVIL SERVICE GRADE DISTRIBUTION OF ADP POPULATION 


Analysis of the data that was submitted about civil service grades of ADP 
personnel reveals several items of considerable significance. First, a word about 
the way in which the figures for “average grade” were computed. The various 
installations reported the “population” in each grade level for each occupational 
group. The figure used as the “average salary” is the salary for the median 
grade in this frequency distribution. These grades for each occupation are 
shown in Exhibit 1: Number and Average Grade of Authorized Civilian Positions. 

However, in interpreting this grade data attention is invited especially to 
Exhibit 3: Percent of Primary ADP Occupations in Each Civil Service Grade. 
This exhibit points up the problem that was faced in interpreting the grade data 
that was reported and the weight that can be put on a calculation like “average 
grade”. It should be recalled that the returns responding to Budget Bureau 
Bulletin No. 58-7 were prepared while agencies were becoming familiar with the 
Standards of Civil Service Circular 936. Therefore a certain amount of report- 
ing error having little significance relative to overall “population” but, un- 
doubtedly, biasing a discrimination like “grade” was inevitable (see exhibit 3. 
p. 89). 
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ExuHrsit 3 


PERCENT OF PRIMARY ADP OCCUPATIONS IN EACH CIVIL SERVICE GRADE 
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Exhibit 3 demonstrates this quite clearly. The small number of programers 
and operators found in grades 13 and 12 for programer and 12 and 11 for 
operator, even though these are supervisory grades for these occupations, at the 
same time that half the administrators are reported at grade 12 or below, 
indicates what happened. Most supervisory jobs apparently were reported as 
administrators whether they involved overall ADP supervision according to the 
definition of Civil Service Commission Circular 936 or merely the supervision of 
one ADP element like programing or operating. 

Given an understanding of the limitations of “grade” data because of the 
circumstances just described, it is still possible to derive some interesting 
impressions from this data. Among the features that stand out as one examines 
the details that were reported is the fact that only one supergrade was reported 
among digital computer administrators. Another is the circumstance that the 
median grade of digital computer administrator for the Government as a whole 
proved to be grade 13. (Nore.—This would be the median grade for this occupa- 
tion even though supervisory programers and operators had been correctly 
reported). This figure is particularly noteworthy because it is in this occupa- 
tional group that the disparity between Government salaries and private salaries 
is the greatest, and hence it is this occupational group which may be the most 
vulnerable to proselyting. 

Turning to other occupations, it is apparent that this data relates to the 
“journeyman” for the occupation since supervisors have, by and large, been re- 
ported as “administrator.” This point needs to be borne in mind in evaluating 
the fact, for example, that the median grade for programers is grade 9 for “all 
agencies.” However, it is GS-7 for all civilian agencies and GS-9 for the Depart- 
ment of Defense. There is no difference in grade for this occupation between the 
departmental service and the field service, nor between the United States and 
overseas. 

The variations among parts of the Government are greatest in the average 
grades of digital computer systems operators, which are GS-6 for the Govern- 
ment as a whole, GS—5 for the civilian agencies, and GS-7 in the Department of 
Defense. There is a disparity too between the department service and the field 
service in this occupation with the average grade of departmental service GS-7 
and the field service average GS-6. 

In the case of management analyst the civilian agencies average is higher than 
that of the Department of Defense—GS-12 compared to GS-11. However, with 
a much larger population in the Department of Defense, this results in an overall 
governmental average of GS-11. In this occupation, too, there is a one-grade 
higher average for the departmental service, namely, GS—12 compared to the 
field service where it is GS-11. 

Thus the contention that one of the difficulties of keeping and holding people 
in the Federal field establishments are the relatively lower grades paid there 
compared to those paid in Washington is borne out by the fact that the average 
pay in the departmental service is higher in the case of administrator, systems 
operator, and management analyst. On the other hand in the case of peripheral 
equipment operator and electronic technician, field grades, for some reason, are 
higher than those of the departmental service. 


COMPARISON OF FEDERAL ADP SALARIES TO THOSE PAID IN INDUSTRY 


Underlying the comparison that was developed between Government and pri- 
vate salaries is the assumption mentioned above that Government programers 
in grades 7, 9, and 11 are “journeymen” ranging from those just attaining that 
status through “experienced journeymen.” Hence, salaries for these jobs are 
compared to “journeyman” jobs in business. The same philosophy was applied 
in the case of operators. 

riven the frequency characteristics of the population for administrators dem- 
onstrated by exhibit 3 two distinct types were assumed: Grade A or overall 
administrators and grade B, in reality, supervisors of an element (like program- 
ing or operating) only. Since these distinctions were also made in the case of 
the reports collected about private salaries comparison was facilitated. This 
comparison of pay scales is made on Exhibit 4: Comparative Salaries for ADP 
Occupations in Government and Industry. The pattern which comparison of 
government ADP to private business ADP salaries reveals is a familiar one. 
This pattern is characteristic of many other Government occupations as well. 
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The fact that the entry level salaries in private industry tend to run higher 
than those of the Government has already been noted. But the other feature 
which is characteristic, not only of this occupational group, but of government 
in general is the fact that it is the remuneration for supervisory and administra- 
tive jobs in particular that runs higher in private business than in the Goy- 
ernment. This is the expression of the more rapid promotion rate and greater 
flexibility with which good performance can be rewarded in private business 
compared to ‘the relative inflexibility set up in the Government by the “grade” 
system. 

In connection with what has been said the specific figures are revealing. The 
range for entry level positions in the Government is from $4,000 to $6,000 
whereas in private business it is from $4,000 to $6,500. In the case of adminis- 
trator note the ranges for the two distinct levels mentioned above. The salary 
range is from $7,500 to $12,750 in private industry while it is from $7,000 to 
$10,250 in the Government for the lower of these levels. For the higher level 
the range is $12,000 to $20,000 in business versus $10,000 to $15,000 in the 
Government. Since there is a substantial area of overlap in both cases, it is 
quite possible that the average salary paid in business may not be a great 
deal higher, particularly in the middle range occupations, than it is in the 
Government. 

Attention is called to ‘the fact that what is reported in this salary table is 
the extreme range in both public and private sectors. That is, the high figure 
on the scale for each occupation is the highest indicated in any of the data that 
was collected. Indeed, the top of the range of salaries for the position of Ad- 
ministrator is based on the salaries being offered in current “searches” for 
talent of this caliber by so-called executive search organizations in New York 
and Washington. These figures are reported here advisedly even though the 
size of the “sample” is small for they represent the true measure of the vulner- 
ability of the Government in seeking to protect its high level key people. 
Furthermore, 'too much importance should not be attached to the fact that these 
are metropolitan area salaries. In a new field like this, realistically speaking, 
there is a national, not just a local, labor market. These figures demonstrate 
once more the well known fact that if business really wants to go after someone 
it is more nearly able to pay whatever it has to pay in order to get him than 
is the Government. 

The conclusion that can legitimately be reached on the basis of this com- 
parison is not that there has to be an immediate upgrading of all Government 
salaries, but rather that what is needed is a greater measure of flexibility in 
Government salaries. While it is recognized that there is a limit on how far 
the Government can go in direct competition to business, it is also true that a 
“wege board” approach to salary setting (namely setting salary in terms of 
what studies show the going labor market rate to be) would put the Government 
in a more competitive position. 


PROJECTED FUTURE MANPOWER REQUIREMENTS 


The final major subject of interest in the analysis of the overall manpower 
figures reported pursuant to this study is the subject of requirements for future 
years. As a matter of fact, this is probably the matter of most significance as 
far as the statistical phase of this study is concerned. The figures reported in 
questionnaire 58-7C of this study on this point have been analyzed in two ways, 
First in a table entitled “Number and Percentage of Reporting Organizations 
Showing Increases and Decreases, or No Changes in ADP Manpower Require- 
ments 1958-63” (see exhibit 5), the data is presented from the point of view of 
the numbers of agencies reporting increased, decreased or unchanged require- 
ments. Then the basic figures for the total ADP population and for each occupa- 
tional group showing the trend from 1958 to 1963 is set forth in a series of 
charts (see exhibits 6, 7,8, and 9). 
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Exuisit 5 


Number of percentage of reporting organizations showing increases, decreases, 
and no changes in ADP manpower requirements, 1958-93 ** 


All government 
Period Increase Decrease No change 
Number | Percent | Number | Percent | Number | Percent 
Mar. 31, 1958-June 30, 1959................ 76 87 | 2 $1 9 10 
July 1, 1959-June 30, 1960___.....-.--.-..- 64 73 1 1 | 23 25 
July 1, 1960-June 30, 1961 Sek pieau 10 44 9 10 38 44 
July 1, 1961-June.30, 1963_................ | 7 31 8 9 | 52 60 
| 
| Civilian agencies 
Period | Increase Decrease No chance 
wea 
| Number | Percent | Number | Percent | Number | Percent 
Mar. 31, 1958-June 30, 1959 ait 37 | 86 | 1| 2 | 5 12 
July 1, 1959-June 30, 1960 | 31 72 | 1 | 2 | ll 26 
July 1, 1960-June 30, 1961 pa eis -| 22 51 | 6 | 14 | 15 35 
July 1, 1961-June 30, 1963... ........--.__-| 15 | 35 | 6 | u | 22 51 
| | | 
| Military agencies 
Period Increase | Decrease No change 
| Number | Percent | Number | Percent | Number | Percent 
Mar. 31, 1958-June 30, 1959.........-.....- | 39 89 1 2 4 9 
July 1, 1959-June 30, 33 | 76 ll 25 
July 1, 1960-June 30, 1961__..............- 18 41 3 7 23 52 
July 1, 1961-June 30, 1963... .............- 12 27 2 5 30 68 


! 87 reporting organizations: 43 civilian, 44 military. 


? Reasons reported for increased manpower requirements (several organizations cited more than 


one reason): 
(a) Increase in current workload, 29. 
(6) New applications of current equipment, 39. 
(c) Installation of additional computers, 49. 
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Exursit 6 


ESTIMATED GROWTH IN ADP MANPOWER REQUIREMENTS - 1958-63 
ALL PRIMARY ADP OCCUPATIONS COMBINED 
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EXHIBIT 7 


ESTIMATED GROWTH IN ADP MANPOWER REQUIREMENTS - 1958-63 
ALL PRIMARY ADP OCCUPATIONS COMBINED 
All Civilian Agencies, plus Army, Navy and Air Force, by Reporting Department 
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ESTIMATED GROWTH IN ADP MANPOWER REQUIREMENTS - 1958-63 
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ESTIMATED GROWTH IN ADP MANPOWER REQUIREMENTS - 1958-63 
SELECTED “ASSOCIATED” OCCUPATIONS 
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These charts are entitled, respectively : 

Exhibit 6, “Estimated Growth in ADP Manpower Requirements, 1958 to 1963: 
All Agencies Combined.” 

Exhibit 7, “Estimated Growth in ADP Manpower Requirements, 1958 to 1963: 
All Civilian Agencies and Army, Navy, and Air Force.” 

Exhibit 8, “Estimated Growth in ADP Manpower Requirements, 1958 to 1963, 
by Six Primary ADP Occupations.” 

Exhibit 9, “Estimated Growth in ADP Manpower Requirements, 1958 to 1963, 
by Selected ‘Associated’ Occupations.” 

For the period 1958 to 1959, 76 agencies or 87 percent reported an increased 
manpower requirement for ADP, 2 percent reported a decreased need while 10 
percent reported “no change.” For this period there is no significant difference 
between civilian agencies and military agencies. In the period 1959 to 1960, 73 
percent report a need to increase, 25 percent report no change, and again there 
is no significant difference between civilian and military agencies. By the 
period 1960-61 the rate of increase has slowed down perceptibly with 44 percent 
showing an increase, 44 percent showing no change, and 10 percent showing a 
possibility of being able to reduce their manpower requirement in the ADP field. 

By the end of the reporting period—namely, 1963, 60 percent of the agencies 
indicate that they will make no change over the previous year, while 9 percent 
show a decrease, and only 31 percent show a need to increase. For the later 
periods, namely 1960-61, 1961-63, there is a somewhat different pattern shown 
in the responses of civilian agencies and the military agencies. During these 
periods the civilian agencies show a continuing higher rate of increase. Yet at 
the same time there are more civilian agencies reporting a possibility of a 
decrease. For both these periods the Military Establishment project a more 
stable employment, i.e., more military agencies report “no change.” 

When the figures for the total ADP population and the figures for the various 
individual occupations are analyzed, there is revealed a projection of a large 
and rapidly accelerating rate of growth in the requirements for ADP personnel, 
The overall growth that is projected from 1958 through 1963 is from 4,000 plus 
to nearly 13,000 or better than a threefold increase. A doubling of required ADP 
strength was forecast for the period 1958 to 1959. Between 1959 and 1960 a 
28 percent increase was projected with an additional 10 percent increase to come 
between 1960 and 1961. 

The pattern of growth occupation by occupation varies somewhat from that 
for the ADP population as a whole. For example, the requirement for pro- 
gramers increases by 1,730 from 1958-59 and 757 from 1959-60, for percentage 
increases of 83 percent and 20 percent, respectively. In the case of systems 
operators and management analysts the figures are respectively: Systems 
operators a 108 percent increase from 1958 to 1959 and a 34 percent additional 
jump from 1959 to 1960. In the case of management analyst the changes fore- 
cast were an increase of 125 percent from 1958 to 1959 and 23 percent from 
1959 to 1960. 

These growth curves (see exhibits 6, 7, 8, and 9) merit careful study because 
they have a bearing on all that is to follow in this study. Obviously the pro- 
jected overall total amount of growth and the rate of growth have a tremendous 
bearing on the Government’s training problem and training program. And 
on the expedients to which it will have to report to bear this load. Clearly, too, 
there is an important relationship between the rate of growth and the rate 
of turnover, which is dealt with in more detail in a later chapter. From the 
way in which the data was reported, it is not clear whether account was taken 
of the need to replace attrition or whether only additional new requirement 
were projected. However, judging from findings in the course of fieldwork, 
it seems probable that for the most part the figures projected were new require- 
ments which did not take turnover into account. Actually, then this means 
larger intake than projected, if both turnover and required growth are to be 
accommodated. 

A word is in order also about the relationship between growth requirement 
and recruitment and selection. The magnitude of the recruitment job suggested 
by these figures will put a premium on the most efficient possible recruitment 
methods. Such a load will naturally put a strain on selection devices. There 
is the possibility (and the danger) that, faced with these orders of magnitude, 
there will be an inclination to lower standards in order to accomplish an intake 
of this size. 

In questionnaire 58-7C, part II, an effort was made to tie manpower require- 
ment projections to something tangible so that completely blue sky estimates 
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unrelated to reality would not be reported. This part of the questionnaire, 
therefore, requested the reporting organizations to account for their increase in 
manpower requirements in terms of new applications and the addition of more 
computers. 

Exhibit 10 “Types of new applications cited as reasons for increased man- 
power needs” lists the new types of applications contemplated for computers in 
the future first in civilian establishments and secondly in the military organiza- 
tion. While some of these represent ingenious applications, there are more 
possibilities, particularly in the civilian area, than are here reported. The 
field of language translation and the use of computers for handling “either-or” 
situations in such activities as claims adjudication represent two cases in point, 
This is another factor which could mean that future manpower requirements 
will in fact be even greater than projected. 


“EXHIBIT 10 


“Types oF NEW APPLICATIONS OF COMPUTERS CITED AS REASONS FOR 
INCREASED MANPOWER NEEDS 


“CIVILIAN AGENCIES: 
Price support, soil bank, wool program. 
Road and bridge design. 
Satellite meteorology. 
Data retrieval. 
Engineering, research, and statistics related to housing. 
Actuarial work, service records. 
Deconomic census. 
Extension of existing uses, 


“MILITARY AGENCIES: 
Stock fund and financial inventory accounting reporting and accounting. 
War games, troop basis, mobilization planning. 
Mechanized aircraft inventory and deployment. 
Workload planning, war reserve materiel requirements. 
Military personnel management, including officer and enlisted records; 
personnel distribution. 
Weapons effects and damage assessment. 
Quality control. 
Inventory management. 
Extension of existing uses.” 


The narrative section of questionnaire 58-7C asked for an indication of new 
equipment installations contemplated. The information furnished was diffi- 
cult to interpret quantitatively. For example, in a number of cases there was 
an indication that a number of computers would be placed in field establish- 
ments but how many field establishments were to be automated in the years 
covered by this study was not indicated. Further, there were several cases in 
which the type of computer was not specified by organizations indicating the 
acquisition of additional equipment. Finally, to a considerable extent these 
responses to questionnaire 58-7C reflect the replacement of existing computers 
with second-generation machines rather than net additions to the number of 
computers as a whole. 

As a result this data was disappointing and imprecise. From this source 
alone, it would seem that there would be a net addition of an order of magnitude 
of something more than 100 computers to the current count of approximately 
237 by 1963. However, from program data reported to the Department of De- 
fense this figure appears vastly understated as that Department estimates it 
will add more than twice this figure alone within the period in question. The 
estimate constructed from this data for the civilian agencise of 25 medium scale, 
10 large scale and 5 type unspecified to be added is, no doubt, an understatement, 
too, but probably not to the same extent as in the case of the Defense Department. 


ADDITIONAL INTERPRETATIONS TO BE PLACED ON DATA 


The principal statistics about overall manpower requirements have been set 
forth. The question at this point is what additional significance, if any, can be 
discerned from these figures beyond what has already been pointed out in the 
course of discussing the individual items above. 
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One thing that does stand out is the fact that the total requirements repre- 
sented by these projections are derived from reports from agencies who are 
already well into the computer field, or at least have a fairly good start. It is 
not only conceivable but very probable that other agencies, who, as far as this 
study is concerned, rendered a negative report or indicated they had no imme- 
diate plans to adopt automation, will, well within the period covered by these 
projections, find opportunities to use computers. Their needs would swell the 
projected manpower totals to some degree, perhaps by even a material amount. 

There are a variety of other possibilities which suggest themselves. It is 
not unlikely, for example, that changes in workload in some agencies which 
do not presently need a computer will make use of a computer a vital need. 
As one of the leading Government authorities in the automatic data processing 
field points out, at the present time most of the applications are ones in which 
agencies have been pushed through sheer necessity. Other agencies may be 
similarly pushed. Again current “user” agencies, having solved a problem where 
use of the computer was absolutely necessary, may find opportunities for sec- 
ondary uses. Furthermore, changes in the hardware itself may so change the 
techiques of its use as to bring additional applications into being. These cir- 
cumstances all point to possibilities for even greater needs for manpower than 
those which have been forecast. 

What are the possibilities on the other side of the equation, namely, that 
these forecasts have been inflated? There are several such possibilities. As is 
pointed out in a succeeding chapter on job engineering and job standards, there 
are trends in the characteristics of the equipment itself and most particularly in 
the methods of programing which might have the effect of simplifying the 
programer’s (and to a lesser extent the operator’s) job to the point that teams 
of the present size would no longer be required to get similar results in the 
future. (Seech. II, sec. B, “Job Engineering,” below. ) 

More economical use of manpower might be accomplished through rationaliza- 
tion of the process of programing and operating the machines or through better 
systems design and better supervision. Just what kind of an impact such 
rationalization might have is impossible to predict with any accuracy on the 
basis of the kind of study that was made here. However, the history of the 
use of EAM equipment is that in the early days installations were saturated 
with manpower which at a later stage were found to be unnecessary. Moreover, 
throughout the Government and throughout industry it has always been possible 
to reduce requirements for manpower in new fields by the development of better 
methods and techniques. 

The final point that stands out from review of these overall manpower figures 
is that the growth in ADP manpower requirements in the past and the growth 
projected for the future has been more a matter of local initiative than of growth 
planned and controlled from an agency standpoint or even from a Bureau stand- 
point. Certainly this growth has not been controlied or planned on a Government- 
wide basis. 

Yet in view of the size of the requirements projected and the factors just indi- 
cated which might further inflate this need, the recruitment difficulties that have 
been experienced, the rates of turnover which has been experienced and the 
existing shortfall in training facilities, it is clearly evident that sheer manpower 
requirements could be a limiting factor on growth of ADP. If this proves to be 
a fact, the best answer would probably be some kind of an overall system of 
priorities. Such a system would permit the most vital installations to be manned 
first and put the less vital installations in a position of having to wait their turn. 


CHAPTER III. RECRUITMENT AND SELECTION PRACTICES 


The procedures used for selecting personnel for important and highly technical 
jobs like ADP positions is obviously a serious matter. At the present time, 
moreover, the subject of recruitment and selection takes on increased significance 
in the light of trends in overall ADP manpower requirements, the nature of the 
advanced “hardware” that is becoming available, and developments in the 
methods of programing and operating. Before seeking to assess this significance, 
it is first necessary to get clearly in mind the facts revealed by this study as to the 
practices in use in the Government today for recruiting and selecting ADP 
personnel. 
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1, Methods of evoluation of experience and training; use of formal rating 
forms ; means used to standardize interviews ; etc. 


Of 129 installations responding to the questions in the narrative section (pt. II) 
of questionnaire 58-7D relating to selection and recruiting practices (of which 
102 were military and 27 civilian), 34 or 26 percent reported formal approaches 
to the process of evaluation of training and experience and to the interview 
process as being actually in use. Their procedures involved the use of such 
devices as systematic check lists; rating forms; or schedules (see exhibit 13, 
“Prevalence of Selected Recruitment and Selection Techniques’). It is note- 
worthy that many of those responding affirmatively to this question indicated 
that they had taken this action because they were required to do so as a result 
of a Civil Service Commission training agreement. In these cases, the installa- 
tions indicated that the rating schedules and procedures used were those 
prescribed and made available by the Civil Service Commission. 


ExHIsit 13 


Prevalence of selected recruitment and selection techniques—All Government, 
all civilian agencies, Department of Defense * 


All Government All civilian Department of 
Defense 
Number | Percent | Number | Percent | Number | Percent 
Use formal rating for 
ience and interviews -- 34 26 5 19 29 28 
Use 4 73 17 63 7 75 
(a) As rejection factor..------------ 15 12 4 15 ll ll 
(b) For prognostie value- ----- er 79 61 13 48 66 66 
Weed out during training. 37 14 52 34 33 
Recruitment: 
(a) Only from within ----------: 83 64 14 52 69 68 
(6) Only from without. : 13 10 1 4 12 12 
33 26 12 44 21 20 


1 Number of respondents to all or part of narrative questions, questionnaire 58-7D: 


In Part I of questionnaire 58-7D in which the agencies were asked to rate 
these devices as either (a) very important, (b) supplementary technique or 
(c) little or no value, a strong feeling was expressed that careful attention to 
these matters is indeed very important. Eighty-five percent of the responding 
agencies rated formal evaluation of education and experience as very important 
for digital computer administrators, while 88 percent so rated an interview to 
assess “all a candidate’s qualifications.” Only 60 percent (56 percent in the case 
of scientific applications), however, deemed formal evaluation by supervisors as 
an essential element in the selection process. (See above exhibit 11, “Rating of 
Recruitment Methods and Selection Factors for Primary ADP Occupations.” ) 
In the case of programers, 77 percent of the respondents gave the top rating to 
formal evaluation of education and experience, while 82 percent also rated 
interviews to assess qualifications as (a) important. In the case of manage- 
ment analysts, the percentages are 82 percent and 83 percent respectively. 

However, in spite of the strong expressions of opinion as to the value of these 
approaches just cited there seems to be all shades of practice on this matter. 
Some installations have formalized the interview process, but not that of evaluat- 
ing training and experience. The exact reverse of this procedure is also found. 
A number of those responding affirmatively have developed forms for use by 
supervisors called “Supervisory Evaluation Forms.” Air Force and Veterans 
Administration respondents mentioned departmental rating forms, although in 
the case of one Air Force installation, it has developed a rating form locally. 
The Bureau of Old Age and Suvivors’ Insurance has developed its own rating 
form as apparently have several naval shipyards. 

There is a marked variation in these practices, not only from agency to agency, 
but also among installations under the control of the same department and 
bureau, some of which have similar missions. In the case of six installations of 


+e 
| 
| 
| 


102 USE OF ELECTRONIC DATA-PROCESSING EQUIPMENT 


one military bureau whose missions in general at least, were the same, only 
three indicated a use of formal rating procedures and three indicated they are 
not applicable or used. Of 14 responding installations of similar mission of the 
same bureau of another military department 5 reported a formalization of these 
processes of interviewing and experience and training rating; 1 reported a 
system under development. The remainder either reported “do not use” or did 
not answer the question. 

In the case of one bureau or equivalent of the third military department one 
installation reported “no evaluation procedure used because none is available,” 
yet other installations of the same organization have highly developed techniques 
for this purpose and presumably both assistance and standard forms for these 
purposes are available through all of the regional offices of the Civil Service Com- 
mission. Similarly, two bureaus of one civilian department have advanced and 
meticulous procedures for these purposes, while a third—the most recent comer 
to ADP, and therefore in position to profit by earlier experience—reported none. 
As requested, a number of respondents supplied copies of the forms that they 
use and in some cases the weights given to various factors covered by the forms. 
Generally speaking, however, apparently such formal practices are used appar- 
ently more to make sure of complete coverage in the experience rating process, 
consistency between interviewers in the interview process, and in general to 
organize the record. Most have not given formal weights to the various aspects 
of background or to the interview for the purpose of using these procedures as a 
formal “unassembled examination.” 

While one installation indicated that it felt that the rating phase was the most 
important phase and tool of selection, in general comments of interest were rather 
few. Controlled group interviews were found to be a useful device by some 
agencies. Several military installations reported their use. Typical expressions 
on selection procedures sre as follows: 

“Interview check lists have been utilized for evaluation purposes. These check 
lists have been used by members of selection panels in the interview of personnel 
previously established as qualified applicants for vacant ADP positions. No 
specific numerical weight factors have been assigned to the various elements, but 
all are considered in final evaluation with emphasis on individual experience and 
accomplishment elements” (Department of the Navy, Portsmouth (N.H.) 
Shipyard). 

“The programing staff was recruited and selected, with one exception, from 
within the arsenal under an extensive recruiting, testing and interviewing pro- 
gram. The devices used in this program were as follows: 

“(a) Arsenalwide training opportunity bulletin (AMA filmstrips on ADPS 
and talks were used in this connection ). 

“(b) Written test baitery.—Civil Service Commission, Nos. 56 A & B:; 57 
A & B;: and 601; and supplements for those to enter supervisory positions. 
“(c) Group oral performance test.—This was used to further screen applicants 
who had passed the written test. Rating forms, developed by the Civil Service 
Commission were used. No particular weighting was given to individual factors. 
“(d) Individual interviews.—These were interviews in depth to make sure 
that top applicants knew what they were getting into and to attempt to evaluate 
personal characteristics and relative fitness for programer duties. 

“(e) Supervisors’ reeccmmendations” (Department of Army, Frankford Arse- 
nal, Philadelphia, Pa.) 

The following comment is of particular interest because in this case the relative 
weights given to ratings of experience and other factors in Comparison to written 
tests were indicated. 

“In the final selection of employees to undergo training for the positions of 
programer and systems operator at the beginning of the EDPM program at this 
installation, the following pattern of weights was applied: 


1 2 | 3 4 6 7 
Experience | Examples Civil Civil EDPM EDPM Personal 
(a) System of work service serv ice class aptitude charac- 

(b) Depot examina- hag a rating test teristics 
tion rating | 


(Department of Army, Signal Depot, Sacramento, Calif.). 
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Comparative practice in recruitment and selection is very little different 
among private users from practice among Government users. There is the 
same pattern of attention paid to the use of “unassembled” selection devices 
ranging from casual to meticulous. As an illustration of the type of approach 
used in private business, an outline of its recruitment program furnished by 
an ADP equipment manufacturer is included below. (See exhibit 14 selection 
practices of an ADP manufacturer. ) 


2. The use of written tests 

Greater use is made of written testing devices than of formal practices for 
rating experience or personal factors evaluated through the interview. Ninety- 
four, or 73 percent, of the installations which responded in whole or in part to 
the narrative section of questionnaire 58-7D reported that they used written 
tests. However, only 15 installations, or 12 percent go the whole way and make 
the written test a rejection factor, while 79 or 61 percent use tests merely for 
their prognostic value. This is consistent with the fact that in rating written 
tests “as a selection device” in part I of questionnaire 58-7D, only half or less 
of the rating agencies rated the use of written tests as “very important.” The 


percentages by occupation were: Percent 


Possibly because of the “open shop” approach only one scientific installation 
rated written tests A for any of these occupations. The one “vote” was in the 
case of programer. 

The tests most frequently listed were the computer programer aptitude test 
developed for IBM by the Psychological Corp. and one particular battery of 
civil service tests, i.e., selected parts of the Federal service entrance examina- 
tion. There is some variation in the particular combination of civil service 
tests that are used, but tests number 56A and B and 57A and B were cited far 
more frequently than any of the others. Other tests reported by a number of 
Air Force installations included the Air Force Learning Ability Test and 
supervisory selection battery. Other tests mentioned by a smaller number of 
respondents included the Remington Rand test of Abstract Reasoning, the 
Thurston Mental Alertness Test, and the Otis IQ Test. 


Exnisir 14 


SELECTION PRACTICES OF AN ADP EQUIPMENT MANUFACTURER 


The underlying policy of the personnel department in recruiting personnel is 
to select the best possible talent available at an optimum financial expense. 
Because the lasting success of our company’s operations depend on the people 
we work with, it is a matter of good sound business practice to spend a certain 
amount of time and money analyzing and selecting our personnel. 

In brief, the program instituted involves these factors: 

1. Recognition of a specific personnel requirement and submission of a requisi- 
tion form for approval. 

2. Writing an accurate job description and setting a wage and salary scale. 

3. Recruiting and selection of the personnel to fill this requirement. 

In order to effectively increase our selectivity, we have attempted to include 
many forms of recruiting. These include: 

1. Mass advertisement: Classified ads—display ads. Articles in leading 
technical publications, ete. 

2. Employee reference: We encourage, whenever possible, our employees to 
recommend or give applications to people they feel would make good employees. 

3. College recruiting: “Campus Days” at leading colleges and universities in 
the local area. All advance advertising is done by the university placement 
office. 

4. Technical societies and associations: We have attempted to evaluate the 
contents of conventions, conferences, and business shows and to have a repre- 
sentative on hand for personnel recruiting. Many valuable contacts have been 
made at these functions. 

5. Agency contact: Many times private as well as the governmental employ- 
ment agencies have been very helpful in providing candidates for positions. 
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6. Personal contact: Compiling and checking out leads by a recruiter for a 
specific need, such as customer service engineers. These contacts include 
luncheon appointments, home and business contacts, and telephone calls. 

7. Recruiting brochures: We are presently composing an all-purpose brochure 
providing information on: location, company benefits, community, company 
growth, products, etc. We have also written form letters to be used in conjunc- 
tion with recruiting brochures and answering advertisements. 

Use of the IBM test in combination with various forms of the civil service 
test was mentioned frequently. When thus used in combination with the civil 
service battery, the IBM test seems mainly to have been used for prognostic 
value. Various Air Force installations use the civil service test and the IBM 
test in combination with the Air Force tests named. 

The Bureau of Old-Age and Survivors’ Insurance used a different CSC test 
battery with complete satisfaction; namely, the O. & M. examiner test. This 
test is reported to have been validated for the purpose by staff psychologists of 
the Bureau. 

The following excerpts from comments received on written tests gives the 
flavor of the total response and indicates the variations in approaches used: 
“The tests for programers and systems analysts were designed to measure 
verbal, number, and abstract reasoning, memory and ability to follow oral direc- 
tions, including civil service tests: 


56A Verbal 14A&C Abstract Reasoning 
56B Arithmetic 135 Following Oral Directions 


“Test results were used as only one additional factor of consideration. Tests 
results were considered by operating officials, who make the selection, along with 
experience, education and personal characteristics. No cutoff was established 
on the tests” (Department of Army, AGO, Washington, D.C.). 

“The Remington Rand—Test Form IA ‘Cooperative School and College Ability 
Tests,’ published by—Cooperative Test Division Educational Testing Service, 
Princeton, N.J., Los Angeles, Calif., Copyright 1955. Differential Aptitude Tests— 
Abstract Reasoning Form A, Published by the Psychological Corp., 522 Fifth 
Avenue, New York, N.Y.” (Agricultural Commodity Stabilization Service, 
Kansas City, Mo.). 

“The only written test which has been used is the IBM aptitude test for EDPM 
programers, Form No. 19-6762-1. This has been limited to selection of account- 
ants for detailed programing of the payroll and leave application, systems 
operators, and office procedure analysts. Generally, a score below ‘C’ on the 
test was considered an unfavorable selection factor. However, the test score 
itself was not used as an absolute rejection factor, but as an indicator in relation 
to educational background and previous work experience. 

“No written test has been used in selection of subject specialists whose prin- 
cipal duties relate to the computer application of engineering problems of power 
system operations” (Tennessee Valley Authority, Chattanooga). 

The pattern of response which was found to questions about rating forms ap- 
peared again in the case of written tests. Namely, a wide variation in practice 
showed up not only between the military and civilian agencies, among depart- 
ments or even among bureaus of the same department, but also from installation 
to installation within a single bureau. 

A number of comments were made about written tests which are of interest 
even though the same comment did not occur frequently enough on any given 
point to have any statistical significance. One comment that occurred several 
times was that the written testing device is more satisfactory for selection of 
personnel, particularly programers, for business data processing than it is for 
scientific installations. This is tied in with the general sentiment that the 
thing one must look for in scientific applications is competence in the basic pro- 
fessional field. Given this, adequate, although perhaps not outstanding, com- 
puter programers can be developed. 

Another very common statement relates to the IBM test. It is said to be very 
good at discriminating in the lower ranges. There seems to be a good deal of 
conviction that a test score below 40 on this test indicates a person would never 
make the grade. Above this level there seems to be some sentiment that people 
making lower scores will, generally speaking, not become as proficient as people 
making higher scores. However, there were instances cited of persons who did 
relatively poorly but turned out better on the job than people who did extremely 
well. There were a few comments that the IBM test alone will get the same 
results as the IBM test and the civil service battery in combination. 
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In this connection, the Treasury experience in giving the IBM aptitude test to 
393 people (of whom approximately 200 were grades 3 and 4) is signiiicant. 
Forty-four passed the test based on a cutting point of a little lower than IBM 
recommendation. Fifty percent of those subsequently trained then failed or 
dropped out in the manufacturer’s school. 

Tests appear to be used more frequently and with greater confidence for pro- 
gramer and systems operator than for other ADP occupations. There were a 
number of comments, however, to the effect that the IBM test is less satisfactory 
for operators than for programers. There appears to be a difference of opinion 
and a good deal of experimentation relative to passing points and use of different 
test parts. Since the subject of the validation of written tests was believed to 
be of special interest responses to narrative questions on questionnaire 58-7D 
are quoted in some detail in exhibit 15 “Selected Evaluations of Written Tests”. 
(See below.) 

Installations not using tests have justified their action on the ground that the 
tests lack validity. This kind of reaction was outweighted, however, by those 
installations reporting very favorably on the use of tests. As pointed out above, 
there is variation in approach even within the same bureau and department. For 
example, of six military installations of the same bureau responding in whole 
or in part to the narrative section of questionnaire 58-7D; one reported “no an- 
swer”; two reported “not used”, one reported “not applicable” and only two 
reported use of testing methods, 


15 
SELECTED EVALUATIONS OF WRITTEN TESTS MADE PURSUANT TO QUESTIONNAIRE 
58-7 D 
Agency Evaluation 
U.S. Air Force, Military Trans- This activity has validated the test (i.e, IBM 
port Service. aptitude test) to a degree that it has been 


administered to some 25 or 30 people and the 
results indicate that high scores go with high 
ability to program and low scores with poor 
ability. The test has been used basically as 
a rejection factor rather than for prognostic 
value and the installation has adopted a gen- 
eral policy of nonselection of personnel who 
score lower than a “B”. 

Department of the Navy, The Federal service entrance examination, test 
Portsmouth (N.H.) Naval Nos. 56 and 57, and the IBM Corp.’s aptitude 
Shipyard. test for EDPM programers, Form No. 12- 

6762-1, have been used in conjunction with 
experience requirements as rejection factors 
in establishing registers for qualified appli- 
cants. Sufficient experience to validate test 
scores by work performance and accomplish- 
ments has not been gained, however, indica- 
tions thus far in a training program in prog- 
ress and from observation of two ADP 
employees who attained high scores, point 
toward validation. 

Department of the Navy, Bu- The use of written tests is becoming increas- 
reau of Ships, District of ingly important in the selection of ADP em- 
Columbia. ployees. At first, however, most of the selec- 

tions were made from within the parent 
organization or through employee contacts 
so that test results were, at best, supple- 
mental to the selection process. Recently the 
supervisors in the Data Processing Branch 
have used them as a measuring device for 
changing tab people over to ADP work as 
well as selection of subject matter specialists 
from other areas of the Bureau. As a result 
of a recent selection of a FSEE eligible, they 
convinced that the test provides them 
with potentially successful employees. 
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Department of the Navy Bu- For applicants from the FSEE, the quantitative 
reau of Personnel, District and analytical sections of the test, 56B and 
of Columbia. 57A, are reevaluated. If the applicant’s raw 

scores on the 2 sections add up to at least 
60 and his total score on the FSEE is 85 or 
above, he is considered eligible. In addition, 
to the FSEHR, the Bureau uses the IBM apti- 
tude test for EDPM programers as an initial 
screening device for walk-in applicants. By 
achieving a score of at least a “B” (raw 
seore of 50 and above) on this test, he is then 
eligible for further consideration, providing 
he meets Civil Service Commission require- 
ments. 


DEPARTMENT OF THE ARMY 


Corps of Engineers, Engineer The test (i. IBM aptitude) was used as & 
Maintenance Center, Ohio. rejection factor for those candidates who 
made low scores. This center has not taken 
any measures to statistically validate the 
IBM aptitude test for EDPM programers, 
since it is believed that the test is really 
more of a general intelligence measure than 
a specific measure of aptitude for ADPS 
programing. This opinion is based on the 
fact that there have been numerous instances 
of individuals who made average or less 
seores on the test, but these same individuals 
were highly rated by former supervisors and 
the programing course instructor, and have 
been doing superior analysis and programing 
work. There also have been numerous in- 
stances in which the score made on the test 
3 was very high and yet the training instruc- 
tor’s evaluation was that the individual’s 
ability was no better than average and his 
subsequent performance has been likewise. 
Corps of Engineers, ERDL, Commercially published test “Aptitude Test for 
Fort Belvoir, Va. EDPM Programers”, the Psychological Corp., 
§22 Fifth Avenue, New York, N.Y., 55-234TB, 
was obtained from IBM. Because this test 
has not correlated well with the abilities of 
the programers, it is used only to indicate 
possible subnormal abilities. 
Ordnance Corps, Frankford We feel that a real need exists for development 
Arsenal, Philadelphia, Pa. and validation of an objective test to measure 
aptitude for programer positions. The Civil 
Service Commission test battery is considered 
to be ineffective. One evidence to this effect 
is that 3 EAM employees who flunked the test 
were later brought into the program and have 
turned out to be excellent programers. In 
addition, 2 others who did well in the test 
dropped out of the program because of inabil- 
ity to progress satisfactorily in programer 


training. 
Signal Corps, Signal Depot, Written tests have been established for the 
Decatur, Il. GS-5 and 7 levels for positions evaluated to 


the digital computer programer, GS-331-0 
series, digital computer systems operator, 
GS-332—0 series, and management analyst 
(digital computer), GS-3803—-0 series. The 
FSEE examination is being used. The cutoff 
point for abstract reasoning test No. 57A has 
been established at 30 right and the quantita- 
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tive reasoning test, No. 56B, has been estab- 
lished at 20 right. We believe we have flexi- 
bility in using personnel and in the career 
development program by having the same test 
for these positions. 


Pursuant to a request to the Civil Service Commission for an identification of 
tests cited by respondents by test number only the Commission supplied a 
comprehensive statement. This covered not only the identification of the tests 
but a description of the job situation or testing program in which each test has 
been found to be most valuable. This statement is regarded as so useful that 
it is reproduced in its entirety as in the appendix. 


PRIVATE INDUSTRY TFSTING PRACTICES 


The similarity of selection practices in use in private industry to those used 
in the Government is striking. The so-called IBM aptitude test is the standard 
test in business even by users of other hardware. There is the same mixed 
experience with it, the same variation in practice as to use for rejection versus 
prognostic purposes and the same implicit decision that on balance it is better 
than nothing. The Guide Organization whose members are users of IBM com- 
puters has ascertained that a passing point of 50 on the IBM aptitude test is the 
one most frequently used by its members. One prominent Guide member uses 
60 on this test as passing point for personnel who are going to be full-time pro- 
gramers. This organization uses a form of the Otis test as a preliminary 
hurdle and administers the IBM test only to those who are successful—i.e., 
score 120—on the Otis test. 

An insurance company whose ADP personnel program has been exceptionally 
successful, used a test (locally adapted from a Life Office Management Associa- 
tion test) covering “algebra thought problems,” “following instructions” and 
vocabulary. This was a time test and was validated against supervisors’ ratings 
of the personnel tested. Another very large insurance company had the follow- 
ing to say about tests: 

“Most of these hired (from outside) have been liberal arts graduates with no 
particular emphasis on any scientific subjects. We have however, insisted on 
a fairly high level of general intelligence as shown by standard vocabulary and 
arithmetic reasoning tests. Up until recently, persons being considered for 
programing assignments were given the IBM aptitude test for EDPM. A recent 
analysis, however, has convinced us that this test does not give us any additional 
information beyond the intelligence tested by the vocabulary and arithmetic 
reasoning tests. Our present practice, therefore, is to hire on the basis of rela- 
tively high grades in these latter and then to watch closely each man’s perform- 
ance in the programing class and his first few months of on-the-job training.” 

One of the conclusions about this process which was echoed again and again 
by public and private organizations alike is that mathematical knowhow, per se, 
is not especially relevant to programing and operating a computer, but that the 
type of reasoning ability that enables a person to perform well in mathematics 
is important. 

There are also some interesting new developments going forward in the testing 
field. An important oil company is seeking to develop a test which will be more 
discriminating to serve the same purpose as the so-called IBM aptitude test. 
One computer manufacturer is working on a test for programers which tests 
directly “ability to program” instead of “programing aptitude.” A representa- 
tive of the company had the following to say about this test in a letter to the 
survey organization, dated July 23, 1958: 

“We have observed that, although the basic objective of most aptitude tests 
is to measure, the results of such tests are often interpreted as Yes or No an- 
swers only—namely, whether or not a given person has “passed.” We have, 
therefore, devised a test with the sole aim of furnishing a Yes or No answer, mak- 
ing no attempt at quantitative measurement, on the twin assumption that (1) 
this is the kind of answer management wants from such a test in selecting 
personnel for training; and (2) the ability to program a computer at all is 
something which is unquestionably present, or unquestionably absent, in a 
given individual’s complex of aptitudes. 
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“Our test is made up of relatively simple questions, all of about the same 
degree of difficulty, and so devised that most people either find them all very 
easy or all very difficult. The test scores sharply divided people into two dis- 
tinct populations—one of which correctly answers all, or almost all, of the ques- 
tions, while the other answers few, if any, of the questions. Each population 
displays the usual bell-shaped curve, with a negligible proportion of those tested 
having intermediate scores where the two curves Overlap and where the test 
eannot predict. 

“In selecting the subject matter of the test we followed what, in retrospect, 
seems to have been a very obvious course. We do not test prospective programers 
for mathematical reasoning, logical discrimination, and so on; we test them 
for programing ability. 

“Each question in the test presents a simple flow chart which the testee is 
asked to follow and interpret. In doing so, he must be able to comprehend such 
fundamental programing concepts as the address of data, the address of the 
address of data, and the nature and function of the limiter which terminates a 
repetitive operation. 

“After about half an hour of practice with several examples, the effects of 
prior programing training are largely nullified and even complete novices (in- 
cluding, by the way, high school graduates) are under no significant disability 
compared with experienced programers. No time limit is imposed but no one 
has ever taken more than 1% hours to do as well, or as poorly, as ke feels 
he is capable of doing. 

“We have built up a substantial body of experience with people who have taken 
the test and who are now doing programing, or who have at least taken an in- 
tensive programing course. The supervisor or instructor was asked to rate each 
person without having seen the test scores. The rating, of course, was not 
on a scale of measurement but was simply a “Yes” or “No” answer to the 
question: Does he “have it”? In every case a “Yes” answer corresponded to 
score in the upper group and a “No” answer to a score in the lower group.” 

Another equipment manufacturing company describes the part played by tests 
in its own recruitment program as follows: 

“The ultimate selection process has been improved by the use of tests not only 
to ascertain a candidate’s qualifications, but to establish standards for future 
hiring. This testing program has been carried on under the guidance and 
instruction of a consulting psychologist. Our most recent effort in this field has 
been an attempt to establish a criteria for the hiring of personnel for the 
research and development department and the coil winding group. 

“The types of tests given vary, depending on the demands of the specific posi- 
tion. We use two types of general knowledge tests, five types of psychological 
and preference tests, and a generalized electronic classification test. 

“The organized and systematic screening, and selection of our employees have 
produced a low rate of turnover—for which we are justly proud.” 

Finally, a very large and important machinery company wrote as follows 
about tests: 

“We select our personnel from within the company. Our manner of selection 
has been by recommendation and interview supplemented by a battery of tests, 
which includes a general intelligence test, interests test, and an aptitude test 
which is furnished by IBM. Specifically these are the tests we use: 

“1. Kuder Preference Record, form CH, published by Science Research 
Associates. 

“9. Activity Vector Analysis, published by Walter V. Clarke Associates, Inc. 

“3. C.P.F. Test (Contact Personality Factor) edition A, employee attitude 
series, published by Industrial Psychology, Inc. 

“4. Memory Test, edition A; Perception Test. edition A: Parts Test, edition 
A; Office Terms Test, edition A; and Judgment Test, edition A (factored aptitude 
series, published by Industrial Psychology, Inc. ) 

“5. Aptitude Test for EDPM Programers published by Psychological Corp., 
for IBM. 

“6. Wonderlic Personnel Test, form B, published by E. F. Wonderlic. 

“7. Schubert General Ability Battery, published by H. J. P. Schubert. 

“We have not sought particular educational or work experience in the back- 
grounds of the men we have selected. Our main aim has been to find men with 
a great interest in this type of work and men who are possessed of more than an 
average degree of imagination, high intelligence, and ability of thought.” 
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One of the most current and comprehensive bodies of data about practices 
testing for ADP personnel in private industry was contained in the Marquette 
University survey of private users, Marquette University Studies in Business 
and Economics, Monograph No. 2, series 4, November 1957, “A Survey and 
Evaluation of Company Approaches to Electronic Data Processing.” This study 
developed the following facts about testing for programer and systems operator 
jobs. 

“Selection of programers.—In the selection of employees to be trained as pro- 
gramers, management can now have the assistance of aptitude tests. A majority 
of the large computer users saw fit to use aptitude tests in the selection of pro- 
gramers, while only a few of the medium-sized computer users did so. However, 
almost all who did use the tests found them to be suited to the purpose of aiding 
in the selection of programers.” 

“Selection of operators.—Aptitude tests in the selection of computer operating 
personnel were used to a somewhat lesser extent than in the selection of pro- 
gramers. Among the companies who did use aptitude tests in the selection of 
operating personnel, eight of the large computer users and four of the medium- 
sized computer users found them satisfactory for this purpose.” 

“On the general subject of aptitude tests, the director of methods and research 
of one of the insurance companies cooperating in the survey comments, “Tests are 
satisfactory as indicators of aptitude but not as indicators of motivation or work 
habits which are important in determining job success.’ ” 

38. “Weeding out” during training 

Fifty-two percent of the responding civilian installations and 33 percent of 
the military installations, or 37 percent of all responding Government installa- 
tions reported use of a formal “weeding out” procedure. Since many agencies 
reported that their “weeding out” was done in on-the-job training period rather 
than in a classroom training period, the question which was originally intended 
to cover only the use of “weeding out” in classroom training was interpreted 
to include “weeding out” any time during the training period if the responses 
indicated that it was being done on an organized and systematic basis. The 
results of one careful application of the “weeding out’’ approach was reported 
as follows: 

The Department of Health, Education, and Welfare, Bureau of Old Age Sur- 
vivors Insurance, reported : 


Number Percent 
Successfully completed course. 35 72.9 
Total selected for 1-year, on-the-job training-..------ 130 100.0 


10f the 30 selected, 18 have completed the 1-year on-the-job training course, 


The answers to this question are of most interest when considered in relation 
to the answers to the preceding questious. There was considerable testimony 
to the effect that in those cases where systematic “weeding out’ was used 
during the training period as a selection device and the dropout rate was very 
low, it was to be attributed to the success of the evaluation procedure or the 
discriminatory value of the written test being used. 

The Weather Bureau stated: 

“Dropouts during ‘weeding process’ in ADP positions are estimated at less 
than ten percent. These dropouts are the result of failure of the employees to 
grow and develop as intended and may be reduced through intensified personal 
interviews and qualifications review.” 

The comment was made in some of the written responses to this questionnaire 
and again in the course of quite a few field visits that the success of candidates 
in training might be attributable to the fact that the standards of performance 
have not been set very high for a number of reasons. Among reasons suggested 
were higher echelon pressure to “get going,” a limited base for recruitment 
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and the difficulty of knowing in this new field just what is “good” and what 
is “bad "performance. 

Where “weeding out” in training is used systematically, the dropout rate 
most frequently mentioned is 10 percent. Some installations indicated that 
while they would like to use such a procedure they had found it necessary to 
keep marginal employees because of the difficulty in getting other candidates. 
A few installations were able to point to a really affirmative application of 
this device, and those that did seemed to be enthusiatic about the results. 
Several agencies have deliberately put considerably more than their existing 
manpower requirements into training as programers or operators knowing in 
advance that they intended to keep only the best performers. The Department 
of Agriculture, Commodity Stabilization Service in New Orleans reported : 
“A type of ‘weeding out’ process used during the training phase was the 
utilization of periodic tests prepared by the IBM instructors covering the mate- 
rial presented to date. This resulted in a dropout rate of between 25 to 30 per- 
cent of persons starting the formalized classroom training. This rate could 
possibly be reduced by extending the length of the course; however, it is doubted 
that other than mediocre programers would be developed. The dropout rate in 
connection with the ‘weeding out’ process of persons who had successfully 
completed the formalized classroom training is less than 5 percent.” 

The Bureau of Supplies and Accounts, Navy Department, at Mechanicsburg, 
Pa. installation reported : 

‘The formal ‘weeding out’ process applies only to computer programers * * *, 
Programer trainees are required to serve a 9-month training period in accordance 
with the CSC training agreement. Their performance and progress is con- 
stantly evaluated during this period. The supervisor prepared a monthly report 
during this period, evaluating performance and recommending retention or 
transfer from the job. Only 7 percent of the computer programers trained 
have been ‘dropped out’ through this method. These personnel were eliminated 
early in the training period.” 

This approach is much more frequently used by private employers whose 
practices were covered in the study than it is in the Government. Also this 
technique is more frequently used in the case of programers than in any of 
the other ADP occupations. 

Some of the incidental practices reported apropos of this question are reveal- 
ing. One of the most intriguing and frequently mentioned was that dropout 
is more a matter of attitude and liking for the work than it is a matter of 
intelligence or inability to grasp the subject matter. One installation pointed 
out that the sheer weight of detail has driven out of programing, individuals 
who were known to be good systems analysts. A large private organization that 
had tried innovation ability and iconoclastic traits as selection factors has aban- 
doned them for programers but finds them most important in systems analysts. 
Often the comment was made that the dropout rate can be kept low by care- 
ful evaluation of a candidate’s personality and by giving him a very clear picture 
of some of the unpleasant parts of ADP work in the course of an interview. 
As the Department of Agriculture’s Commodity Stabilization Service in Evans- 
ton, Ill., reported : 

“Approximate percentage of dropouts is 5 to 10 percent. Use personality tests 
to screen individuals out with high extrovert characteristics for programers only.” 
Several installations see a cloud on the horizon. They predicted that even 
though the weeding out process has not to date led to an appreciable dropout 
rate, the need to lower recruitment standards because of increased manpower 
requirements will undoubtedly lead to a higher dropout rate in the future. 
Another suggestion made in three or four cases which is worth noting was the 
suggestion that it would be desirable to carry an “over-strength” during the 
training period. If this were done, it was averred, weeding out could be used 
without having to get below strength as a result and having then to take on the 
fights for “billets,” grades, approvals of candidates, etc., all over again. 

In some cases, installations reported dropout rates up to 30 percent. In these 
cases the remark was made that a high dropout rate is not to be regarded as 
serious, since persons dropping out toward the end of the training are more 
valuable for non-ADP work. This again is in keeping with some of the prac- 
tices encountered in private industry. There it appears quite common to put 
a large input into training, reject none during the training period, but keep as 
part of the ADP team only the best performers while the marginal performers 
are sent back to the duties from which they were originally recruited. The 
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obvious high cost of this approach is justified on the grounds that it spreads 
understanding of the computer and enhances the cooperativeness of other de- 
partments on whose cooperation the ADP installation depends. 


4. Regional shortages in native intelligence and aptitude for ADP 


Few instances were,noted of a lack of trainable ability in a particular vicinity. 
Only a few scattered installations in sparsely populated parts of the country 
made this assertion. A number of installations, however, took advantage of 
the opportunity afforded by this question to make the point that while there 
might be some basically able people available, there were certainly none with 
any experience with ADP, nor with any familiarity with the paperwork of their 
organization. These localities argued strongly for a wider basis of recruit- 
ment within their parent bureaus or departments. 

Two lines of more than passing significance which emerged in this part of 
the study were: 

(a) Remarks to the effect that it is not a lack of aptitude for ADP work, it 
is a lack of aptitude for science or mathematics that is making the manpower 
shoe pinch. 

(b) Fears expressed that although there has been no shortage in the past, 
there might well be in the future due to a buildup in the responding installations 
and by other ADP users in the vicinity who compete in the same labor market. 

(1) The 6th Army stated: ‘The location of some of the contemplated ADP 
installations may be unattractive in view of the large number of job oppor- 
tunities available in urban areas.” 

(2) The Air Force, Washington, D.C., stated: “There is no shortage of indi- 
viduals with the basic intelligence and aptitudes for ADP work. However, 
competition from both industry and other governmental agencies is quite severe, 
and we find it difficult to obtain top flight personnel in some instances. There 
is a definite shortage of people having the proper background for systems analysis 
work.” 

(c) Several installations took this opportunity to say that in spite of the 
existence of theoretically adequate supplies of “aptitude” in their vicinity there 
was a practical shortage due to the lack of desire on the part of recent college 
graduates to “get involved with the Government” or unattractiveness of Govern- 
ment entry level salaries because of the higher rates paid to recent college gradu- 
ates by private business. The USAF, San Bernardino, Calif. stated: 

“Although no shortage of personnel with basic intelligence exists in the SBAMA 
area, the problem of securing personnel with the basic intelligence necessary for 
ADP work is not predicated on a shortage of such personnel, but is complicated 
because industry and other jurisdictions of public service are able to offer a much 
better trainee program than the Federal service. For this reason these other 
jurisdictions are able to obtain the cream of the college crop and Federal service 
must be satisfied with what is left. Other things being equal, the disparity in 
trainee pay scales between the Government and other organizations becomes a 
deciding factor which attracts applicants with high potential.” 

(ad) In one case the allegation was made that “salaries paid at field stations 
are generally one grade lower than those at headquarters.” (This contention is 
partially supported by questionnaire 7A data, as was noted above.) Another 
comment showing a constructive local approach to this problem is the one made 
by the Air Materiel Command at Brookly AFB, Alabama: 

“Other than the normal shortage which may be anticipated due to the newness 
of this field, no difficulties have been experienced in obtaining personnel. Action 
has been taken locally to induce the Springhill College to provide a course in 
digital computer programing.” 


3. Recruitment from within the organization versus recruitment outside the or- 
ganization 
The replies to this question were difficult to deal with statistically for all re- 
spondents could have been construed to have said that in principle their policy was 
to recruit both ways. However, in actual practice there seems to be a clear dis- 
tinction with certain installations reporting a very high percentage of the present 
strength as recruited from within. On this basis, it would appear that 64 percent 
of all installations have, as a matter of practice, recruited from within; 10 per- 
cent predominantly from without; and 26 percent have in practice as well as 
theory systematically used both methods. (See exhibit 12, “‘Prevalence of se- 
lected recruitment and selection techniques.” ) 
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The reason given most frequently for recruitment from within is the shorter 
training time and better quality of performance when there is a ready made 
understanding of the local paperwork. <A good deal of stress is also placed on 
the beneficial effect on morale of the policy of recruitment from within. One 
agency indicated there may be a difference on this score as between scientific 
and business applications. Yet the experience of other scientific agencies is quite 
different. The Navy Department’s BuOrd, China Lake, stated: 

“A distinction must be made between the scientific and business applications. 
This activity has been able to rely upon secondary wage earners with mathemati- 
cal backgrounds for selection and training as scientific programers. The appeal in 
working in the technical area has considerable influence. The same thing is not 
true in staffing the business side of the computer operation. Historical attitudes 
related to the accounting field exist and people with appropriate business back- 
ground are not enthusiastic about the business application of the computer. In 
breaking down in percentages, we find that 100 percent of all those engaged in 
scientific programing come from within the station; 100 percent of those en- 
gaged in business programing come from offstation.” 

A distinction is made between the various ADP occupations. There is general 
agreement that in the case of the analyst it is particularly important that the 
men come from within and know the procedures of the installation. In case of 
the programer, the same is argued by a slight majority. However, there is a 
strong minority which argues that while knowledge of local procedures is clearly 
of value to the programer, it is outweighed by the desirability of finding some- 
body with the aptitudes for quantitative thinking and characteristics of per- 
sonality which this new art requires. 

In the case of the administrator, the majority argue that it is desirable to 
promote from within for the sake of the local experience, for sake of morale 
because of the good effect of having the local boy get the plum, etc. On the other 
hand, there is a strong minority position that administrative qualities and specific 
knowledge of ADP are so important that one should go to the outside for 
administrators. 

Quotes of value are: 

Philadelphia Naval Shipyard.—‘Recruitment and promotion for programing 
and operating series have been predominantly from within the activity. This is 
considered to have been successful in that these career people have a lower 
turnover rate than would be expected from selection without. Attempts to 
recruit trained programers from without have not been successful. A steady 
decrease in the availability of potentially good programers may force more active 
attempts to recruit from without. A lack of experienced personnel within has 
been a strong factor for selection from without in the case of computer adminis- 
trators and analysts (digital computer).” 

Philadelphia Office, Navy Bureau of Supplies and Accounts.—“The problem 
definition area handled by the management analysts proved to be the most diffi- 
cult in the installation of the computer. There is a definite advantage to re- 
cruitment from within in this area. If personnel thoroughly familiar with office 
policies and procedures can be recruited, considerable amount of time can be 
saved in problem definitions. It is estimated that several years of actual ex- 
perience in studying and developing procedures in the organization is necessary 
before a person is capable of developing good problem specifications on which 
computer programs are based. In the other computer occupational categories 
there is advantage of recruiting from within providing the personnel have the 
necessary background and indicate an aptitude for computer programing.” 

Bureau of Ships, Naval Radiological Defense Laboratory.—In general, the 
laboratory looks upon recruitment as the better solution to filling the vacancies. 
not only due to its experience in filling the vacancies but also to the loss of 
persons from other sections of the laboratory whose replacement is mandatory. 
Thus, in effect, promotion from within requires the training of two persons.” 

There is a considerable recognition in the government in general that out of 
the desire to take advantage of local experience and because of its generally 
good effect on morale, recruitment from within may have been overdone and 
may have led to a lowering of requirement standards. This may, in the long 
run, it is felt, be detrimental to the quality of the work of ADP installations. As 
a matter of fact, some agencies which have practiced recruitment from within 
and indicated satisfaction with this approach in their replies to the question- 
naire, made this very point when responsible officials of these installations 
were interviewed during field visits. It is noteworthy that the usual high 
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degree of variance in practices among installations of the same bureau and de- 
partment was encountered in the case of recruitment source as was true in the 
case of the other matters discussed previously. 

A couple of farsighted installations have seen the handwriting on the wall 
in visualizing the time when they will exhaust the talent potentials of their own 
organizations and face shortages in the local labor market due to competition 
from the various quarters. These have taken affirmative steps to get local 
colleges and universities and technical institutes to offer courses in ADP and 
systems work with a view to broadening the base for recruitment in their 
regions. Not only have these commanders sponsored such undertakings but 
they have also supported them strongly by enrolling their personnel in the 
courses that are now being offered. 

Private practice parallels that of Federal Government computer users. Re- 
cruitment from within predominates. Since there are few fully trained ADP 
people available anyway, there has been little incentive to go outside. As in 
the case of the Government, most companies have found an adequate supply 
of trainable material inside their organizations. Again there is a strong 
minority voice raised in warning against recruitment from within for reasons 
of expediency alone. The theme is to promote really good people to these jobs 
if you find them in your organizations, but don’t lower your standards just 
to be able to get your ADP people from inside. 

One highly successful user, which is also an outstanding organization in its 
industry (insurance) in other ways, goes even further. It argues that in the 
case of programers, the value of the fresh viewpoint and the possibility of 
getting especially intelligent people in the larger labor pool, places the balance 
of advantage in favor of recruitment from outside. Yet another organization of 
considerable prestige says “beware of programers who are too bright—they’ll 
get bored with the detail and make mistakes.” 

The widest sample of private industry practice on this score adduced by this 
study was the finding developed by the Marquette University survey of private 
users which has already been cited. This report expressed the conclusions 
quoted below: 

“This work [programing] in addition to training in computer methods, re- 
quires patience, perseverance and imagination. Perseverance and patience are 
important because of the detailed nature of the work, since the computer per- 
forms only those operations which it is instructed to do. Imagination is needed 
to visualize the sequence of machine operations. 

“Selection of prugramers.—The above qualifications made the proper selection 
of programers an important phase of any computer installation. Cooperating 
companies were asked to indicate the source from which they obtained their 
programers, whether from outside, from within the company, or a combina- 
tion of both outsiders and employees. * * * The majority of companies re- 
cruited their programers from among their own employees. * * * 


B. SIGNIFICANCE OF FINDINGS ABOUT RECRUITMENT AND SELECTION PRACTICES 


To appreciate the significance of the findings about these practices, it is 
necessary to consider them in relation to the findings of the study about 
current and projected manpower requirements and trends in the state of the 
computer art. The pattern that emerges when one carefully studies the re- 
eruitment and selection practices that were reported is one of a high-degree of 
informality in such practices as systematic evaluation of experience and train- 
ing, standardization of the oral interview practices and means of making and 
recording the results of supervisory evaluations. Further, the written test 
appears to be spottily used and a rather casual use seems to be made of the 
training processes as a selection device. Finally there is a great deal of conflict 
of opinion on the relative value of promotion from “within” versus recruitment 
from “without” in selecting ADP personnel. 

Indeed the pattern of the action in recruitment and selection of ADP personnel 
today presents numerous paradoxes and inconsistencies. When the considerable 
array of statistics that were reported have been boiled down and when the 
testimony of those agencies which furnished narrative descriptions of their 
practices has been weighed, the approach that is revealed appears not only in- 
adequate to today’s conditions, but also all evidence about known trends indicates 
it will be progressively less adequate in the future. 
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1. Selection methods other than tests 

The most important features of current practice in the use of these techniques 
appears to be the following: 

(a) The extent to which current practices are the result of trial and error 
and the product of the exercise of purely local discretion and more or less 
uncontrolled innovation. Even the underlying philosophy about recruitment 
differs widely from agency to agency. Indeed there may be 180 degrees of 
difference between two installations of the same agency. 

For example, certain installations have followed the practice of a recruit- 
ment “intake” which is a great deal larger than the number of jobs to be filled. 
This approach is justified on the grounds that if the people recruited for ADP 
training are chosen from activities making use of the computer or closely related 
to procedures which are handled with ADP equipment, these people will be more 
valuable to the organization as a result of having had an exposure to ADP 
even though they fail to make the grade and never become part of the com- 
puter team. In order to fill the large quotas required by this approach intake 
standards have deliberately been lowered. Another fairly widespread practice 
is to lower intake standards in order to be able to recruit enough people from 
the immediate locality of a particular installation in order to get “on the air’ 
rapidly. 

Other organizations, on the other hand, have deliberately set recruitment 
standards at levels of higher selectivity. This has been done on the basis of 
two major justifications by installations following this practice. It is argued 
that even though such selectivity will have the effect of screening out individuals 
capable of performing satisfactorily on current applications and thus may 
somewhat delay current operations, it is nevertheless desirable practice. It is 
felt to be desirable because this approach will assure that the work force has 
the native competence necessary to grow with advanced applications, develop- 
ments in the equipment or advances in methods of programing and operating. 
The other rationale offered by organizations following this practice is that the 
quality of the intake at the bottom should be sufficiently high to provide a source 
of recruitment for higher level operations and higher jobs in the organization 
not only directly in the computer center or on computer activities but also 
elsewhere in the organization. 

(b) When the value ratings given to the use of formal and organized methods 
of evaluating education and experience, standardizing the interview process and 
making and recording supervisors evaluations of candidates reported in part I of 
58-7D are compared with the narratives from part II of the same questionnaire, 
it is evident that there is a wide disparity between belief in these devices in 
principle and their use in practice. The pattern of variation from agency to 
agency and installation to installation of the same agency is most prominent here. 

The mere fact that these devices have not been used does not necessarily mean 
that care has not been exercised in selection of candidates. On the other hand, 
panel interviews and other standard devices of the unassembled selection proc- 
ess such as checklists, rating forms, ete., do facilitate the processes for which 
they are used and assure that an orderly screening is done. Hence there is a 
strong probability that an organization which uses them will do a better selec- 
tion job than one that does not. Further, these are particularly useful devices 
for achieving some measure of uniformity and consistency among the outposts 
of a highly decentralized organization. This is desirable inasmuch as there will 
be the need sooner or later for interchange of people among these outposts which 
will be facilitated if recruitment has been on a standard basis. 

The data arising from this survey provides important internal evidence of the 
importance of exercising care in the use of the selection device discussed here. 
Since the written test in the vast majority of cases is used only for prognostic 
purposes and not as an actual rejection factor, reliance on these other measures 
in the determination of tinal outcome of the selection process is greatly increased. 
Second, the turnover rate in ADP jobs, as will be seen, is far from negligible and 
where the training process has deliberately been used as a weeding out factor 
the dropout has been fairly high in some cases. To the extent that these losses 
are attributable to being not suited to ADP or becoming disillusioned with ADP 
work, they are in a measure controllable by better selection practices. Finally, 
a good deal of stress has been laid on the importance to success in ADP of per- 
sonality factors and attitudes whose only evaluation means currently are the 
interview and the supervisor’s evaluation of the candidates. 
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It was found that in some cases the use of formalized unassembled selection 
practices was to be attributed to information and aid provided by the local Civil 
Service Commission representative. Yet in other cases these practices were not 
used even though an installation would have liked to have used them. In still 
other cases no doubt these practices would be used if sufficient knowledge and 
assistance were made available and some pressure brought to bear by parent 
organizations. Given the importance of these selection devices in the Govern- 
ment for the particular reasons just cited as well as their known value and con- 
siderable degree of development, the great variation in their use from installation 
to installation is to be deplored. For this reason the usual testimony of agency 
and bureau level guidance and monitorship organizations that “selection prac- 
tices are left to the discretion of the local office’ leaves something to be desired 
in the leadership being given in this field. Finally the fact that there appears 
to be unevenness in the amount of guidance and assistance in the use of these 
devices from one regional office of the Civil Service Commission to another is also 
unfortunate. 

2. Written tests 

Wherever formal training agreements have been worked out between an agency 
and the Civil Service Commission for purposes of accelerated promotion under 
the Whitten law, the Commission has been able to exert a beneficial influence 
and contribute to the testing process. Yet other installations quite similar in 
mission and computer application to installations with training agreements and 
with formalized testing practices, make no use of written tests. Here the famil- 
iar pattern of needless variation in practice from agency to agency repeats itself. 

Admittedly written tests are a controversial subject in the minds of some 
administrators. Their usefulness and validity has not been demonstrated to the 
point where such officials are prepared to put too great a reliance upon them. 
Nevertheless, even though one might not urge complete uniformity in the use of 
written tests as a rejeciion factor, the tests in use appear to have demonstrated 
enough validity to make their use for prognostic purposes desirable. The great 
variety of test batteries that are now used seems unnecessary. Presumably the 
technicians in the Civil! Service Commission and in the personnel offices of the 
bureaus and agencies should be in a position to at least recommend, if not insist 
upon, a standard battery. Another area of inconsistency is the relative amounts 
being spent for tests by the several agencies. Some agencies are spending a great 
deal more on testing for the ADP field than others. For example, the question 
which was raised by several installations as to whether both the IBM test and 
Civil Service Commission test for similar traits are necessary, is illustrative of 
the kind of cost questions that can be asked. 

A period of about 5 years of free innovation or trial-and-error has now gone 
on in the ADP field. Therefore, at the present time it would certainly not con- 
stitute undue regimentation if some standard tests, test batteries or test criteria 
were “strongly recommended” if not prescribed by central personnel authorities. 
Such standardization is particularly desirable in order to facilitate the free 
movement of personnel among installations of the various bureaus and agencies 
of the Government which are using ADP equipment. 

Advantage should be taken of what is so far known about the practices to bring 
about uniformity in the use of tests for their successful prognostic value, agree- 
ment upon a standard battery and agreement upon standard cutoff points depend- 
ing upon the purpose to be served by the test. Perhaps a case can still be made 
under some circumstances for setting a relatively low passing point in order to 
provide a large intake quota. However, in terms of known trends in the state 
of the art and the increasing difficulty of ADP work which puts a premium on 
high competence, this practice gets more and more questionable. 

The fact that many Government agencies have been using a cutoff point on 
the IBM test lower than that which is used in private business was mentioned 
above in reciting the facts about current testing practices. This practice is 
worth considering for a moment. Why should the Government set its standards 
of competence lower than private business establishments when some Govern- 
ment applications are of considerably greater difficulty and significance than any 
private business applications? While it is perhaps a truism to say that the 
Government ought to seek to get its money’s worth for its investment in ADP 
personnel, this observation gains considerable weight when it is realized that the 
current ADP salary bill is nearly $30 million a year; that it will be $70 million 
in 1960; $76 million in 1961; and nearly $80 million in 1963 if the trends forecast 
by the response to this survey prove true. 
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Previous studies of the subject of testing for ADP based on a limited agency 
sample, concluded test research was most necessary. As far as the present study 
is concerned, many installations in their narrative statements about tests ob- 
served that research designed to develop a better testing instrument and research 
directed to the further validation of the IBM test and the various civil service 
forms in current use, was the greatest need in the testing field. Certainly, the 
findings of this study about the amount of use which is being made of tests, the 
magnitude of the manpower in the Government now devoted to ADP work, 
numbers needed for ADP work in the future, and the amount of turnover due to 
lack of suitability for ADP all serve to emphasize the desirability of improving 
the testing instruments that are available. This is particularly true when it is 
realized that the IBM test which has been the major reliance of all of those 
who have used written tests in selecting ADP people is basically a power test or 
speed test and has, therefore, certain shortcomings inasmuch as it is desirable 
to leaven the overall ADP work force with a number of older workers. 

New directions for research and test construction effort were suggested by 
some of the respondents of this study. A number of installations indicated they 
felt it most desirable to have a test which could be used for all three occupations, 
programer, operator, and management analyst (digital computer), in view of 
the fact that there is in many places a fluid movement of individuals among the 
three occupations. However, this may be posing a test construction job that is 
impossible and somewhat unrealistic because there are significant differences, as 
has been pointed out eariler in the job standards and job engineering for these 
occupations. The analyst and the programer occupations, for example, make 
quite different demands upon an individual from the standpoint of temperament, 
approach, imagination, and thoroughness in attention to detail. The operator 
job does not put the same premium on analytical ability, education, and person- 
ality traits as do the other two. 

Another avenue of test research and construction is suggested by the emphasis 
laid upon personality traits, attitude, interest, and other traits which are not 
tested for by current testing instruments according to many responses. Sim- 
ilar testimony was heard in visits to both Government and private users. Tests 
for these traits specifically geared to the ADP field are felt desirable even 
though there are already “shotgun” interest inventories and attitude tests “on 
the market.” Indeed the fact that greater use has not been made of the forms 
already available suggests that a general test of this kind is not as useful as 
a test tailor-made for this purpose might be. 

Another feature that stands out in the data presented on the subject of the 
use of written tests that suggests new horizons for test research is the con- 
siderable emphasis laid on the difference in requirements for people who work 
on svientific applications and those who work on business or data processing 
applications. The individual agencies laid considerably less stress on the need 
for mathematical background and for extremely high IQ’s for programers and 
operators in business and data processing applications than has been customary 
in the past. On the other hand, the administrators of scientific applications did 
lay great stress on the need for knowledge of the basic discipline or science to 
whose problems the computer is being devoted. Hence it would appear valid to 
use a different testing approach when recruiting for these different types of 
applications. 

It should be pointed out that nearly all the use of pencil and paper tests re- 
ported was in recruitment for the occupations of programer and operator. 
Apparently in recruitment for supervisory positions little use has been made 
of pencil and paper tests (although some Air Force installations reported use 
of a supervisory battery and several other agencies reported use of the 600 series 
of the Civil Service Commission test). After original recruitment at a relatively 
low ievel through the O. and M. examiner or Federal service entrance testing 
procram, management analysts, too, have usually been advanced by reliance on 
recommendations of supervisors, unassembled examinations and the interview 
process. While administrative ability and conceptual ability in the design of sys- 
tems are more important respectively for digital computer administrators and 
for management analysts who work in the ADP field than outstanding aptitude in 
the peculiar skills of the programer, the use of a good programer test for prog- 
nostic purposes would nevertheless be useful in selection of people for these 
occupations. This conclusion further supports the need for imaginative and 
creative work in the field of test construction for ADP jobs. 
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3. Recruitment from within versus recruitment from outside 


Strong preference statistically speaking was expressed for recruitment from 
within rather than recruitment from without for most ADP occupations. 
This preference was clear cut in the case of programers and operators; over- 
whelming in the case of management analysts; less strong in the case of ad- 
ministrators; and rather neglible in the case of peripheral equipment operators. 
Notwithstanding the outcome of the statistical analysis, a strong minority 
opinion showed up in the narrative discussions of this subject. This expression 
Was a vigorous one and well argued. Quite a number of installations pointed 
out the danger implicit in excessive reliance on recruitment from within, i.e. 
inbreeding and, in effect, asking water to rise above its source in attempting 
to find within an organization with little depth of manpower, people capable of 
performing well in ADP. If this represents a danger today, clearly it will 
be a graver one in the future when these jobs will be more difficult. 

This minority opinion tended to be related to the programer rather than the 
management analyst occupation. In the latter case there was much more 
unanimity in favor of recruiting personnel for these positions from within. 
This position was argued on the grounds that an excessive amount of time would 
be required by an analyst recruited from outside to gain sufficient understanding 
of the paperwork of an organization to be able to analyze systems problems 
and develop procedures involving the use of a digital computer. 

This is believed to be a mistaken judgment. Rather it is felt that in the 
present period of transition from a machine substitution approach to computer 
applications to a so-called systems approach basic ability to interrelate a num- 
ber of subsystems and to develop a new conceptual scheme for doing jobs is 
required to a much greater extent than knowledge of the local paperwork. In- 
deed too much such knowledge might be a deterrent to the kind of performance 
that is required in the context of the systems approach. Therefore, it is argued 
a premium should be placed on creative thinking, imagination, analytical abil- 
ity, and ability to design new and unprecedented solutions. These traits will be 
found in an outsider—particularly in somebody who has had a wide variety of 
experience—to a greater degree than in an analyst drawn from a relatively re- 
stricted organization setting. In short, if it is a good idea to get some programers 
from outside, it is even more important in the case of analysts. 

The decision on recruitment from within versus recruitment from without 
is obviously not aneasy one. There are clear advantages and clear disadvantages 
to either approach. Many installations in their narrative discussions pointed 
this out and pointed out the desirability of the judicious use of both approaches, 
even though their own past performances may not have conformed to the prin- 
ciples that they were espousing. Against the clearcut advantages of a shorter get 
acquainted time, the positive effect on morale of promotion from within, and 
the greater ease in selecting the insider because of better knowledge of his 
past performance must be weighed the advantages of a fresh viewpoint, inno- 
vation ability, as well as the possibility of being able to recruit a basically more 
able individual which lie on the side of recruitment from the outside. Of 
course, there are cases when local labor market conditions will make one or 
the other approach practically mandatory. 

Indeed, a number of installations expressed the fear that they have reached 
the bottom of their local manpower pool. It is clear that the time is coming 
when there may have to be a deliberate and planned “robbing of Peter to pay 
Paul.” This would include such expedients as organized transfers and estab- 
lishment of manpower priorities among installations in order to make the pool 
of talent for Government ADP purposes stretch as far as possible. While at 
the present time the common pattern of uncontrolled local initiative and vari- 
ation from agency to agency exists in relation to decisions on whether to recruit 
from inside or outside, that was found in connection with other recruitment 
and selection devices, this situation will become intolerable as the labor market 
gets tighter. As turnover figures presented below will show, the considerable 
amount of loss from one Government agency to another which has been going 
on on an unplanned, uncontrolled basis, cannot be afforded in a period of man- 
power scarcity. 


4. Training period as a selection device 


Less than half of all Government installations made conscious systematic use 
of this device. Yet, given the shortcomings of available pencil and paper tests 
and current practices in evaluation of previous performance and the interview 
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process, the training period presents the best opportunity to increase the objec- 
tivity of the selection process. The several agencies that have made liberal 
use of this approach expressed enthusiasm about its value. Moreover, since 
the manufacturers’ trainers will cooperate in this effort and the manufacturers 
have well developed tests of progress in training, it is unfortunate that greater 
use has not been made of this technique. 

The use of the device of weeding out during the training period has to be 
attuned closely to the basic philosophy about the number of people to be taken 
in at the intake stage. If people are to be trained for purposes of familiari- 
zation and it is not expected that they will ever be actively employed in computer 
work, a different approach must be taken to the weeding out process than if 
the organization will use the people who go through training on responsible 
computer jobs. 

The cost factor is one that must be taken account of in the decision on the 
recruitment philosophy and in the use of the weeding out device. Moreover, 
there is the same problem of the slow learner and the fast learner in ADP 
training situations that there is in the public school system. Some of the same 
difficulties of mixing the two groups in the same course undoubtedly will arise. 

It is of interest that expressions of opinion that this approach is a valuable 
one which should be made a part of the selection process ran far higher than 
the rate at which the technique is actually used. Once more agencies that have 
training agreements with the Civil Service Commission are making greater 
use of this approach and have had more assistance in doing so than those not 
having such agreements. It would be unfortunate if this helpful device is not 
used merely because of lack of resources of administrative guidance in situ- 
ations where it would be clearly logical and where local officials desire to use it. 


5. Regional personnel shortages 

In reciting the facts that emerged from the analysis of the data furnished by 
the agencies it was pointed out above that a few regions reported a shortage in 
people with native ability to master ADP work, but rather that there were 
indications of just plain shortages of people at certain remote military installa- 
tions. The fact that there were no more shortages in native aptitude reported 
than were reported is an interesting indication of the mobility of the American 
labor force and possibly of the gradual disappearance of significant regional 
differences in educational facilities. 

The comments made in connection with this question point up some real prob- 
lems for Government personnel management, which are equally true no doubt 
of other occupations as well as ADP. One strong line of commentary demon- 
strated that there is a need for good public relations job at the school and college 
level which will make the most of the positive incentive factors in Government 
employment over and above remuneration. Several installations reported a 
great deal of difficulty in competing with business at the college level, whereas 
on the other hand several cases were cited where really aggressive, imaginative 
recruitment activity on the part of local installations in cooperation with the 
Civil Service Commission regional office paid off amazingly well. The kind of 
action taken by one Air Force installation to work with a local educational 
institution to broaden the fundamental base of people qualified in the computer 
work by assisting to sponsor some courses in the field is especially sound and 
must be contemplated in increasing degree for the future. 

The fact that scientific applications appeared to have more recruitment diffi- 
culty because of lack of background or aptitude for the basic discipline of their 
application rather than in ability to master computer work per se, is part of the 
overall problem which this country faces in education of mathematicians and 
scientists, and is one which places limitations on computer applications but is 
not a problem which can be solved or dealt with in the ADP context itself. In 
general, however, the problems mentioned by the agencies are more ones which 
they anticipate for the future than the ones which they have encountered in 
the past. 

In the final analysis the facts cited with respect to this subject lead inevitably 
to the conclusion that there must be in the future a much greater degree of 
involvement of bureau or departmental levels in the recruitment and selection 
process than has been the case in the past in order to provide a wider basis for 
recruitment. 

It can be readily agreed that no particular method of screening and selection 
should be made an end to itself and that from the standpoint of cost of adminis- 
tration, it is desirable that recruitment be kept as simple as possible. However, 
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it is necessary to take a look at recruitment practices from the standpoint of 
the trends in the use of ADP by the Government, the trends in the constitution 
of the ADP work force and trends in the intrinsic difficulty of the work in some 
of the occupational groups concerned. 

First of all, it will be recalled the projections of requirements stated in an 
earlier chapter indicate an increased requirement for all ADP occupations for 
the Government as a whole of 139 percent between 1958 and 1961, which is the 
peak year. In particular occupational groups of management analyst, and pro- 
gramer, the two key occupations, the rates of increase for the Government as 
a whole between 1958 and 1961 are 162 percent and 94 percent, respectively. The 
rate of increase for these occupations in the civilian agencies of the Government 
186 percent and 92 percent. In the Department of Defense they are 160 percent 
and 94 percent. 

These magnitudes at first sight might suggest that a greater degree of in- 
formality than has been practiced in the past and relaxation of requirement 
standards, test passing points, etc., might be necessary to obtain in adequate 
numbers the people for whom a requirement has been forecast. Actually, quite 
the contrary should be the case for the only thing that could be worse than an 
unmanned computer or a computer manned behind schedule is a poorly manned 
computer. 

The effort has been made to obtain the most expert testimony that is possible 
from as many sources as possible on the subject of what may be expected in the 
advance of the art of automatic data processing that has relevance to the recruit- 
ment and selection of staff. (All of this information is set forth above in con- 
siderably more detail in a discussion of the job engineering of the computer 
work force and particularly the outlook for the occupation of programer.) 
This testimony indicates the same sort of progression in the difficulty of this work 
as in the numerical requirements for the people to man the equipment. It is 
well known, for example, that hardware like the Lare will operate at speeds 
many times that of the largest scale equipment which is standard today. There 
will be similar increases in other machine capabilities in addition to speed—such 
as size of memory and speed of access. In addition, where the large scale 
machines will be clear off the grid in today’s terms, the medium-scale equipment 
will penetrate the ranges thought of a large scale today. Further, there will 
be developments in peripheral equipment and offline auxiliary devices for 
doing part of the job, which will materially affect the complexity in the design 
of computer routines. 

Sut above and beyond all this, the subject of automatic programing stands 
out preeminently with respect to its potential effects on the job of the computer 
programer. Thereisa high degree of unanimity among the experts that advances 
in these autoprograming methods—i.e. of having a machine in large measure 
instruct itself—wilk have a signal and material effect on the computer occupa- 
tions. The only variances in these opinions is in the degree and how soon these 
effects will make themselves felt. Clearly the trend is in the direction of cutting 
off the more detailed and routine end of the programer job. On the other hand, 
the changes in the equipment itself, changes in the rate of adoption of new equip- 
ment and the increase of the nuinber of applications and shifts worked on existing 
equipment, tend to work in the opposite direction. 

Hence, it is to be concluded that in spite of the slack that may be taken 
up by automatic programing, not only will there be a need for many more 
computer specialists but also they will need to have greater skill than those of 
today. While this is particularly true in the case of the programer, the increased 
complexity of the machine with more equipment combinations, more speed, and 
more “going on inside” where it is less susceptible to check clearly indicates that 
the same type of premium, even though in a lesser degree possibly, will be put 
on the job of the operator. 

Obviously, it is not necessary to belabor the effect of all this on the job of the 
administrator. The difficulty and responsibility of his position will clearly and 
necessarily rise with the crest of this wave. As far as the systems analyst is 
concerned, it is in this occupation where there is the greatest spread between 
performance and the demand for performance today, that the greatest increase 
in complications will be taken place. If the Government and society in general 
is to make the optimum use and enjoy the maximum benefits which can be 
afferded by automatic data processing, it can only do so on the basis of an 
almost universal adoption of the so-called systems approach to the development 
of computer applications. 
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This approach plus an exploitation of the management sciences will make 
today’s scene, which some of the Government’s outstanding computer experts 
characterize as the era of machine substitution bear little resemblance to what 
ought to become the commonplace of tomorrow’s applications. It is in terms 
of these conditions of increased overall requirements for people, expanding use 
and greater intrinsic difficulty of the work to be done demanding personnel of 
greater intelligence and skill that the paradoxes and inconsistences in current 
recruitment and selection practices must be assessed. 

The stakes of the recruitment and selection process are pretty well expressed 
in the following quotation from Kosmetsky and Kircher, “Electronic Computers 
and Management Control,’ McGraw-Hill, New York, 1956. 

“There is some evidence that in the end extremely capable men may be worth 
many times as much as those who are just fairly good. In several cases a good 
program has been found which cut operating time in haif over a fairly good one. 
But there is no way of determining these matters until it has been done. 
Research * * * indicates that companies which can develop a top-notch pro- 
graming job may have a tremendous competitive advantage.” 


CHAPTER V 


ADP TRAINING REQUIREMENTS, PRACTICES AND SOURCES 


A. TRAINING REQUIREMENTS 


Questionnaire 58-7F on training asked for a report from bureaus having a 
training requirement in 1959, 1960, and 1961 by seven types of requirement: 
(1) Namely, courses for management in the general principles of ADP; (2) 
training in advanced management techniques like linear programing, game 
theory, ete.; (3) training in systems analysis; (4) introductory training in 
programing for beginning programers or people needing to know the rudiments 
but not expected to be full-time programers; (5) advanced training for profes- 
sional programmers; (6) training for computer operators; and (7) training for 
maintenance personnel. Of all the questionnaires, the findings from this one are 
the most startling and point up the most serious problem. In every category 
there is a massive training requirement reported for each of the 3 years 1959, 
1960, and 1961. 

The total requirements for the entire period 1958-61 reported for professional 
programers of 6,812, and 4,450 reported for operators, is consistent with the 
buildup projected in answers to questionnaire 58-7C about anticipated future 
requirements for ADP personnel. While these requirements are massive, there 
is not as great an apparent shortfall here (because of the availability of assist- 
ance from the manufacturers) as there is in the case of other categories of 
training. However, in the breakdown of what type of training source is to be 
used to give the various types of training, the agencies have reported a large 
requirement for Governmental facilities for training programers and operators 
in addition to a sizable input into manufacturers’ schools. Exhibit 18, entitled 
“Requirements for Training Facilities by Type of Course and Source of Train- 
ing by Fiscal Year,” shows a requirement for training more than 3,200 people in 
programing in Government school (elementary programing and advanced pro- 
graming combined) in 1959 and 2,900 in 1960 and about 2,700 in 1961. This is 
in addition to input to manufacturers’ schools. In the case of operators there 
is a requirement for approximately 1,000 to be trained in Government resources 
in 1959 and 1960 and over 700 in 1961. 
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Requirements for training facilities by type of course and source of training by 
fiscal year (total Government) 


Number of bureaus Total people to be trained 
having requirements (Government-wide requirements) 
Name of course 
1959 | 1960 | 1961 1959 1960 1961 
| 
Appreciation courses re ADP principles | | 
for management - 53 | 48 42 4, 343 | 4, 618 
Training in techniques ‘underlying “ad- } 
vanced management applications (e.g | | 
linear programing, gaine theory, A a 29 33 | 35 565 665 
Training in systems analysis — than | 
52 | 50 | 46 | 1, 391 1, 270 
Introduction to programing. 66 | 60 55 3, 914 3, 232 
Training for professional programers.__- 59 60 | 54 2, 597 | 2, 225 
Training in computer operations__ 336 58 59 | 58 1, 585 | 1, 626 
Training for maintenance personnel... ors 10 11 8 89 | 66 
327 321 | 298 14, 484 13, 702 
| 
“‘Spaces”’ required “Spaces” required ‘‘Spaces’’ required 
in manufacturers’ in intra-agency in university 
Name of course training facilities training facilities | training facilities 


1959 | 1960 | 1961 1959 | 1960 0 | 1961 | 1959 | 1900 1960 | 1951 


Appreciation courses re ADP princi- | om 
244 | 235 


ples for management_-_-...--.--------- 1, 824 | 1,139 815 | 2,283 | 3,269 | 2,366 


Training in techniques underlying ad- | } | 

vanced management applications | | 

(e.g., linear programing, game theory, | | 

etc.) 162 160 128 | 351 | 396} 492) 144 176 
Training in sy stems anal y ‘sis (other than. 

Introduction to programing _- -} 2,196 | 1,437 | 1,174 | 2,049 | 1, 768 | 1,602 8 15 
Training for professional progr: amers._- 1,713 | 1,268 | 1,077 1. 187 | 1,121 | 1,082 37 47 
Training in computer operations __--- -- 691 750 572 | 1,054 | 978 | 725 4 6 
Training for maintenance personnel... -- 36 25 21 | 91 | 52 | 63 | 1 2 

(| ae er eee 7,102 | 5,038 | 3,970 | 7,977 8, 504 | 7,109 | 620 615 


There are enough trained personnel in these ADP skills in the Government 
now to be able to handle this amount of training in these subject fields, par- 
ticularly since it is likely a good share of it would be on an on-the-job basis. 
However, judging from responses to other parts of this questionnaire, there is 
certainly no organized classroom capacity in place in either of these subject 
fields in the Government to do the job. 

The potential shortage in training capacity for these bread and butter sub- 
jects is a matter of some concern and which will require action and organiza- 
tion to cope with it. However, this is not the most serious area of shortfall 
that stands out in reviewing the figures of this table, exhibit 17. The really 
seriously deficient areas in terms of what is here revealed about facilities are 
theses of facilities for training systems analysts, for training higher levels of 
management in the general principles of ADP and for training in the manage- 
ment sciences. Out of an overall training requirement of 14,404 for 1959, 6,300 
training spaces are in these three fields which have just been enumerated. 

One thing that increases the seriousness of this outlook is the fact that the 
agencies have overestimated the assistance from outside sources that will be 
available in two important fields: management sciences and systems analysis. 
They have projected the use of manufacturers’ facilities for training more than 
25 percent of the requirement in management sciences and more than one-third 
of their requirements in systems analysis. 

In view of the magnitude of these requirements for use of manufacturers’ fa- 
cilities and the general impression that no sizable amounts of manufacturers’ 
training capacity were available in these fields, a letter was directed to the 
principal equipment companies asking for the comments on this requirement. 
The answer, as had been expected, was that they had a small capacity for 
training a few individuals in these fields, because they train their own person- 
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nel in these subjects, but that in terms of the size of the requirement, the ca- 
pacity that might be available to the Government was negligible. 

Another field in which there is an overestimate of the assistance of the manu- 
facturers is in the area of training of management in ADP principles. The 
agencies forecast a need in 1959 for room for 1,824 people in manufacturers’ 
courses for this purpose. However, even though the facilities were available, 
there is a question as to the desirability of this amount of dependence on manu- 
facturers’ training facilities for this purpose. 

In the narrative comments from a number of agencies and in the course of 
field contacts, the comment was encountered that to have managers receive their 
first inkling about ADP through a manufacturer’s course, which necessarily 
is flavored with material about the advantages of a certain manufacturer’s 
equipment, is not in the Government interest. Actually it is not so much the 
sales angle in these presentations that is the problem as it is that they are 
equipment oriented. There is a strong consensus that the type of management 
appreciation courses that are required—in particular to provide a first ex- 
posure—should have quite the opposite emphasis; namely, a mangement rather 
than an equipment emphasis. 

In view of the fact that there is no significant assistance available from the 
manufacturers in these fields, there is a serious shortage suggested by the 
projection for 1959 of 1,400 systems analysts and 600 management scientists re- 
quiring training. Furthermore, if it is decided not to use or to minimize the 
use of manufacturers’ facilities for indoctrination training for management, the 
Government then faces the massive load of giving this type of training to 4,300 
individuals in 1959, 4,600 in 1960, and 3,300 in 1961, for a 3-year total of more 
than 12,000, according to the requirements reported by the agencies pursuant to 
this questionnaire. Note the following 3-year totals for other occupational 
groups: 


Another most striking item revealed by exhibit 18 is the meager use of forecast 
for university facilities in any year and for the training of any occupational 
group. This, no doubt, is primarily accounted for by the fact that the responses 
to this questionnaire were made shortly before the final passage of the training 
bill. Another important cause obviously is the fact that in the past there has 
been little university capacity available for some of these types of training. (Par- 
enthetically, it would be hard to find a better argument for or justification of the 
recent liberalization of Government training practices than the figures reported 
in this questionnaire.) The fact that use can now be made of these resources, 
coupled with the fact that there has been a recent significant increase in the total 
eapability for this type of training in the universities of this country, may point 
the way to the solution of the serious problem represented by these figures. An- 
other resource which could take up some of the slack is the facilities of consult- 
ants and associations. While numerically these do not represent a great re- 
source compared to the universities, still there is enough of this type of resource 
to be helpful—particularly in giving training on a “tailormade” basis. 

What information is available about the training “supply” within the Govern- 
ment came from the narrative section of questionnaire 58-7F. Question 4 of the 
narrative side of the questionnaire asked agencies to give the name and location 
of courses that they offered in all phases of ADP and capacity available to other 
agencies. According to the responses received on this part of the questionnaire 
there are really only four at all substantial intragovernmental training sources 
available. These are, respectively, two technical services of the Army—the Ord- 
nance Corps and the Signal Corps—the Air Materiel Command, and the Navy 
Bureau of Ships. 

The Ordnance Corps announces 88 openings per 1-week indoctrination course 
ealled “An Indoctrination to ADPS” and 48 openings per course for the 3-week 
course called “ADPS Operating Principles and Computer Programing.” These 
two courses are offered at Rock Island Arsenal and Aberdeen Proving Ground, 
respectively. The Signal Corps source is an ADP course for staff officers at Fort 
Monmouth, N.J., which announces 60 openings per class for classes which are 
2 weeks in length. The Air Materiel Command of the Air Force announces 50 
openings per class in a course called “Introduction to EDP,” 25 openings in an 
EDP analysts development class at Sacramento Air Materiel Area, and 60 open- 
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ings per year in an appreciation course for management and 25 per year in a 
course called “Introduction to Programing” at Air Materiel Headquarters. 

The Navy Department has openings for 12 for an 18-week course under the 
auspices of the Bureau of Ships in Philadelphia called ““ADP Lecture Discussion 
and Problem Series.” In addition to these resources, there are a few openings 
in a variety of different kinds of courses at a few other points, mainly under the 
auspices of the Department of Defense. Of the civilian bureaus listing training 
courses only, the Bureau of Census, the Bureau of Standards, and TVA list 
capacity available to other agencies and this appears meager. 

As a matter of interest, a few of the comments accompanying the course lists 
are quoted here. 

“Since our buildup in personnel in ADP is planned by small increments during 
the next 2 or 3 years, our training program will expand by small increments dur- 
ing the next 2 or 3 years. Because of our geographic location, our facilities 
would probably not be in demand by cther Government agencies, although it is 
expected such facilities would be furnished if requested on a reimbursable basis. 
Due to the small number of personnel to be trained, it would be more economical 
for the station to send these personnel to schools established at other Government 
activities or to schools conducted by private manufacturers if available” (China 
Lake, Calif., Naval Ordnance Bureau). 

“Should another Government agency wish to detail an employee to our office 
for on-the-job training and experience, we probably would entertain such a re- 
quest” (Commodity Stabilization Service, Department of Agriculture). 

“Since TVA schedules its ADP related training on a ‘when needed’ basis no 
entries are made in the part III tabulation. Listed below are the titles, approxi- 
mate length, and capacity of training courses TVA has used and will offer in the 
future as the need arises: 


Length 
__| Capacity of 
Name of course each class 
Hours per Number of 
week weeks 
Numerical analysis. - 2 15 20 


A limited number of persons from other government agencies could be accommo- 
dated in these classes” (Tennessee Valley Authority). 


B. TRAINING PRACTICES AND SOURCES 


The narrative section of questionnaire 58-7F also raised the following ques- 
tions about training practices and sources, which are discussed here: 

1. What are the comparative merits of manufacturers’ courses, university 
courses, and intramural courses by Government agencies ? 

2. What training courses outside of Government and other than manufacturers’ 
courses have been used ? 

3. How have top and middle management been indoctrinated about ADP? 

Ninety-one bureaus returned questionnaire 58-7F. Some answered only the 
statistical part. The responses to the narrative questions are summarized below. 


1. Comparison of training sources 

The following responses were given to this question: 13 respondents gave an 
unqualified endorsement of manufacturers’ training; 21 said they had “no 
experience other” than manufacturers; 29 did not answer. It seems reasonable 
to assume many of these last would fall in the “no other experience” group. 

Six respondents reported use of all three training sources. Of these one 
preferred Government to manufacturer; two preferred manufacturer to Govern- 
ment; three thought Government and manufacturer equal. Only one respondent 
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reported the use of a consultant as a training source. Three described manu- 
facturers’ courses as satisfactory only in imparting understanding of machines 
but deficient in conveying an appreciation of how to, use them. 

In elaborating on their practices some respondents offered comments of inter- 
est and utility. For example: 

(a) Manufacturers’ courses are fine for programers, but poor for operators. 
Indeed several installations went out of their way to point out a special problem 
in the training of operators in the following terms: 

“While training seems adequate for management analysts and programers, 
there seems to be a definite lack of training for computer operators of the type 
of equipment operated by this office. The only course provided by the manu- 
facturer is the general programer’s course which is much more comprehensive 
than needed for actual operation of the equipment” (Navy Department, EXOS 
Administrative Office). 

“Manufacturers’ courses are more comprehensive for programing personnel 
from the classroom standpoint but lack in actual machine operation and problem 
checkout. The on-the-job training is much better in this respect. Very little 
is offered in the way of training for systems operators. The Government and 
manufacturers’ courses are much more specialized as compared to those offered 
by the universities: however, such training at a university is very helpful (rela- 
tive to programing) in learning basic programing principles and general usage 
and logic of computer systems” (Air Research and Development Command, 
USAF). 

“The only training courses used have been provided by the manufacturer. 
In general we find them satisfactory for programers but inadequate for computer 
systems operators. This is because a man can only become a good operator 
after he has a working knowledge of programing” (Interior, Geological Survey 
Division). 

(b) Manufacturers’ courses are too advanced for beginners. 

(c) A number of engineering and science users reported that universities 
were used for refresher training in the basic discipline and the relation of ADP 
to this discipline. 

(d) Several observed that the greatest gap in training resources was a lack 
of facilities for training methods analysts and systems people. 

(ce) Others emphasized strongly that a substantial amount of on-the-job 
training is needed to supplement any of three basic training sources. 

(f) Finally, it was contended that colleges are best suited to provide executive 
indoctrination and training of ADP administrators and that there is a great 
need for more governmental facilities for all types of training relevant to ADP. 
The following comments were considered of sufficient interest to be quoted in 
their entirety: 

Bureau of Naval Personnel: “Whereas the manufacturer courses meet all re- 
quired needs for training of programers and computer operators, they have 
not met our needs completely in the systems and management analyst areas. 
IBM covers this area in their executive course at Poughkeepsie and Endicott and 
also has a 10 half-day course in systems and methods in Washington, D.C., but 
the treatment is inadequate for our particular purposes. In the Bureau of Naval 
Personnel our emphasis has been on the systems approach vice the hardware 
substitution approach. We have attended only a very few of the many courses 
offered in the systems and management analyst field, but as a result of our own 
experience and from what we have heard from other ADP users, this is a defi- 
cient area of training. The best training we have received in the system area 
as it applies to ADP have come from courses conducted by the American Man- 
agement Association, Canning & Sissons, and the John Diebold Co. In addi- 
tion to these formal courses of training, we have received a great deal of informal 
assistance from the Air Force, the Army, the National Security Agency, the 
Bureau of Aeronautics, and the Bureau of Supplies and Accounts.” 

Bureau of Ships: “The content of training courses given by manufacturers 
and Government are not the same as those offered by universities. Training 
courses conducted by the manufacturer and Government are geared to the occu- 
pations being trained. The training courses on ADP conducted by universities 
are general and more theoretical.” 

Office of Chief of Finance: “Manufacturers’ courses are excellent specific 
equipment, detailed, courses. They are not considered adequate for newcomers 
in the field, even management analysts with long experience, since the overall 
concept of computers is not stressed. The manufacturers cooperate fully in pro- 
viding instructional assistance in use of their equipment. Government courses, 
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such as offered by the Ordnance Management Engineering Training Agency at 
Rock Island Arsenal and TAG School at this installation offer excellent instruc- 
tion in the overall machine concept and in systems analysis.” 

National Bureau of Standards: “Manufacturers’ courses are quite adequate for 
beginning training, supplementing apprenticeship training at the beginning level. 
They have the disadvantage of training employees in the use of one brand of 
equipment only, rather than giving a broad view of the entire tield. We tind uni- 
versity courses excellent for people with some orientation and a little experience 
in ADP. These courses are particularly good for training in new advances in 
mathematics and logic and in the frontier areas of ADP.” 

Headquarters, U.S. Air Force: “Courses offered by manufacturers in the pro- 
gramer, operator, and electronic technician areas are superior in quality to sim- 
ilar courses offered within government. In addition, they are more economical 
from our point of view, since, as customers, our students may attend the schools 
without charge. The one failing of such courses is that they are oriented toward 
their own equipment. They fail to cover similar information on other brands 
of equipment. Courses offered by Government in the administrative and man- 
agement analyst areas, on the other hand, are superior to those offered by the 
computer manufacturers. In all cases where manufacturers’ courses have been 
offered, facilities have proved to be adequate. 

“While colleges and consultants offer limited courses on the basic concepts 
and uses of ADP, there is a serious deficiency in this training. We believe that, 
generally speaking, both government and computer manufacturers’ courses are 
superior in quality to the courses offered by colleges and consultants. The former 
are also cheaper than the latter. We believe that the role of colleges should 
be oriented toward the concepts and philosophy of the uses and capabilities of 
ADP and the magnitude of the problems concerned with the use of these tech- 
niques. Manufacturers’ courses should be oriented toward the capabilities, uses, 
and technical aspects of their products. This includes programer, operator, and 
repairman training. Government training in the ADP area should be oriented 
toward providing expanded indoctrination courses to the concepts and philosophy 
of ADP within government and the application ©f ADP techniques to specific 
work processes. This would mean that systems analysts, and, to a lesser degree, 
administrative personnel, could be best trained by government.” 

Treasury—lInternal Revenue Service: “Three of our people took a Univaec 
programing course at Census, with satisfactory results. The only 1,105 pro- 
graming courses conducted by Census to date were restricted to new recruits. 
Manufacturers’ course have been preferred to our own and have served our 
purpose well. However, it has been difficult to obtain manufacturers’ training 
when and where needed. While the manufacturers have been cooperative, 
priorities necessarily go to customers under contract for rental or purchase of a 
computer. There has been some criticism of the course content of manufac- 
turers’ courses, but it should be recognized that translation to specific jobs is a 
user responsibility that, in practice, can be shouldered only by the user. 

“The programer courses offered by universities have been good as a back- 
ground and as evidence of interest by an individual, but have been inadequate 
as basic programer courses. For example, the Department of Agriculture 
courses in basic and advanced Univac programing, in combination, are not 
equivalent to the manufacturers’ 6-week basic programing course. University 
courses on ADP management have been useful in the development of potential 
ADP administrators. The Harvard graduate course in data processing was of 
general value to the Chief of the Statistical Techniques Laboratory Section. 

“Indoctrination has been handled in several ways: Scheduled seminars by 
manufacturers, special courses by manufacturers, and our own briefing sessions, 
including borrowed graphic materials (from manufacturers and ADP film series 
from the Treasury management staff).” 


2. Responses to request to list “other” (i.e., nongovernment—nonmanufacturer ) 
training sources 
Respondents gave the following list of schools: 


Department of Agriculture Graduate Washington University, St. Louis 


Schooi Northwestern University 
Wayne State University American University 
Harvard Graduate School University of California, Los Angeles 
American Management Association Stanford University 
University of California, Berkeley Canning Sisson 


University of Michigan 
41783—59—__9 
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The foregoing group of sources has been used as a source of training for man- 
agement and systems people, as well as members of the ADP staff. 
3. Procedure for indoctrination of top and middle management 
Ninety-one bureaus or equivalent commented on this matter. Analysis of 
these comments revealed that the following practices are being followed: 
A. Agencies providing management training from internal or other source : 
(¢) Defense_ 24 in 46 offer management training. 


B. Types of management training : 


C. Items listed under informal methods : 
(a) Brietings of few hours by staff or installation or manufacturers’ rep- 
resentatives. 
(b) Films, film strips, magazines, and library books. 
(c) Bulletins and employee newspaper. 
(¢@) Equipment demonstrations by manufacturers. 
(ce) Informal discussion groups. 
(f) Staff meetings. 
D. Types of manufacturers’ courses for management that are mentioned : 
(a) Two and one-half day familiarization course. 
(b) One week executive's course. 
Programers courses. 
) Government's Courses listed as especially “outstanding” : 
(a) Rock Island Arsenal, Army Ordnance Corps. 
(b) Fort Monmouth, N.J., Army Signal Corps. 
(¢) Fort Benjamin Harrison, Army Adjutant General's Office. 
(7d) Course for Air Materiel Command prepared by National Bureau of 
Standards. 


Observation of usefulness offered in this connection include the following : 

Navy-EXOS Administrative Office: “Training of middle and top management 
executives in EXOS has been accomplished in two general ways: (1) by en- 
rollment at manufacturers’ “executive” or orientation courses and attendance 
at Government seminars, and (2) discussions with ADP personnel when pro- 
grams with which they are concerned are being considered for possible ADP 
application.” 

China Lake, Calif... Navy Ordnance: “So far, indoctrination of non-ADP 
people in the application of ADP to their work has been dene as an individual 
selling job by the people engaged in ADP. Through consultation, ADP per- 
sonnel have attempted to show other members of management the advantages 
and disadvantages of the application of ADP to their problems. In addition 
to this, the head of the computer operation has given formal Courses for non- 
ADP personnel through the Bakersfield Junior College Night School designed 
to increase their understanding and appreciation of ADP in the management 
of a research and development organization.” 

Army-Adjutant General's Office: “Comments regarding this paragraph were 
submitted by the director of both the business type operations unit and the 
research type unit. Business type application unit: ‘Middle and top manage- 
ment executives are indoctrinated in the principles of ADP by attendance 
at seminars and appreciation courses conducted by the several manufacturers 
of equipment. In addition regularly scheduled briefings are held on site for 
executives not able to attend manufacturers seminars.’ Research type unit: 
‘We have found it better to give relatively rare briefings sessions and seminars. 
We have instead preferred to indoctrinate upper management by bits of infor- 
ination given in daily working contacts. Inasmuch as these contacts are in 
relation to specific problems the pertinent information on computers and com- 
puting accumulates in proportion to its frequency and utility.’ ” 

USDA—Commodity Stabilization Service: “Approximately 40 persons have 
received actual programing training, none of which were ever intended to become 
programers. Our sole intent to familiarize these persons with ADP concepts.” 
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The facts and statistics developed through this questionnaire speak for them- 
selves, and the pattern that emerges is a matter for some concern and attention, 
In the light of what the future holds, both in terms of the great numerical 
buildup of people that is anticipated, the size of the training need reported, 
and, even more important, the necessity to do the ADP job on a more sophisticated 
and broader basis, the responses to this questionnaire, as has been pointed out, 
indicate a shortfall all along the line. The gap is more marked and dangerous 
in some areas than others, but it exists with respect to every requirement of 
the ADP training program. 

In addition to features already pointed up above, the fact that 63 out of 91 
bureaus either (1) said they had had no experience other than with manu- 
facturers’ course; (2) gave an unqualified endorsement to these courses; or 
(3) did net answer at all (implying no other experience) should be noted. 
This indicates a virtually complete dependence on the manufacturer for training 
programers and operators and indicates an even larger gap in areas of training 
where the manufacturer traditionally has not been active. 


CHAPTER VI 
EVALUATION OF CURRENT ADD? TRAINING SITUATION 


The immediate significance of the statistics and other data about future 
training requirements and past training practices which this study has identified 
has been discussed and evaluated above. 

The overall training problem of the Government, however, is broader than 
that merely of meeting these total projected training requirements by a planned 
use of all training resources, or even of building up adequate training resources 
within Government agencies where that is required. In addition to, or perhaps 
as a part of, solving this basic problem there are several additional matters which 
require careful attention. 

1. There is a need to clarify and amplify the content of certain types of 
training, specifically: (a) To make sure that methods of training programers 
and operators is as efficient and economical as possible; (b) to define the con- 
tent and develop plans for training systems analysts and the supervisory person- 
nel who directly supervise computer work or activities directly affected by ADP. 

2. There is need to define the proper content of, and arrange for, the indoctri- 
nation of higher level management personnel who must understand and support 
ADP because they make the major decisions which affect it. 

3. There is the job of working out the optimum divisions of the training 
responsibilities among various possible sources of training: namely, the Goy- 
ernment itself, the manufacturer, the university, and such other training sources 
as consultants and association, 

4. Further there is a need to identify the best pattern of relationships in 
planning and operating training programs among the levels of the Government. 
By this is meant discriminating among the central agencies of the Government, 
the departmental level, the bureaus, and the immediate installations and field 
activities from the standpoint of just what aspect of planning and operating the 
training programs should preferably be assigned to each of these levels. This 
includes the development of a planned use of the new training legislation. 

5. Finally, another challenge is presented by the need to devise effective 
ways of sharing the total available resources within the Government among 
the agencies having a training requirement in a way that will best meet Gov- 
ernment-wide priorities and best serve the interests of the Government as a 
whole. . 


A. NEED TO CLARIFY THE CONTENT OF TRAINING FOR MAJOR ADP OCCUPATIONS 


1. Training for systems operations 

Attention has been called to the fact that a number of installations com- 
mented that the training of operators which is available from the manufacturers 
leaves something to be desired. Several of these comments were directly 
quoted in an earlier section of this chapter. While this discontent with opera- 
tor training was encountered frequently, just what is wrong was not very well 
defined. The general impression obtained was that agencies felt that when 
operators completed their training they were not as proficient as programers 
were when they completed their training. However, they did not identify in 
just what manner this deficiency expressed itself. : 
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As nearly as could be ascertained, some of the criticisms derived not so 
much from a manufacturer’s training deficiency as from a failure to do a 
precise job of job engineering of the operator's responsibilities. For example, 
both the point of view that operators needed more training in programing 
and the point of view that less time should be devoted to “programing” in 
training operators were expressed. Such diametrically opposed contentions are 
not as paradoxical as they may sound in view of the variations in job engi- 
neering that is to be encountered. In those cases in which programers carry 
their work clear through the “debugging” operation with no assistance, opera- 
tors need to know relatively little about programing. On the other hand, in 
other situations these jobs are engineered in such a way that the operators 
have much more scope and are permitted to make corrections to programs to 
suit operating requirements. In such cases obviously the operator would need 
to know a lot about programing. 

Another criticism of operator training was that in the course of formal 
training the operators are not given “enough time on the hardware.” This is 
a deficiency which should be relatively easy to correct. This can be done either 
by arranging with the manufacturers for more controlled practice during the 
time they have the operators under their control, or by a better job of trying 
the on-the-job training which follows to the classroom training process by pro- 
viding, during on-the-job training, the needed time on the machines that it has 
been impossible to afford during the preliminary training period. 

A final criticism of operator training had to do with the extent to which 
operators must learn to understand how a computer functions. While it was 
granted that an operator needs to understand machine logic and what “goes 
on inside,” in some training courses, it was alleged, these concepts are pre- 
sented in an abstruse and technical way which is over the heads of personnel 
being trained unless they happen to have a depth of knowledge of engineering 
and mathematics which cannot be expected (and which, indeed, is not really 
necessary for performing their jobs after the training period). This deficiency 
also should be relatively easy to correct with the cooperation of the machine 
colpanies and a little experimentation with couching these concepts in practical 
terins. 

2. Training of programers 

There was less dissatisfaction expressed about the training of programers 
than with the training of any other occupational group. Those deficiencies that 
were pointed out in the training of programers again appear to stem from 
the variations in the way in which the programers’ job has been engineered 
in various places. Some organizations felt that programer training was de- 
ficient in not providing enough practice in operation. At the other end of the 
scale—and this was much more frequently expressed—the point was made that 
the programing training as now constituted does a good job of orienting the 
programer toward the machine but is deficient in teaching him the rudiments 
of systems design. Incidentally, this opinion was expressed by one of the groups 
of private users as well as by Government sources. 

With improved job engineering much of this problem should be solved. When 
cleaner cutoff points are developed between the several occupations it will be 
possible more precisely to determine the degree to which there is a requirement 
for programmers to know more about operating and also to delimit the amount 
of background they need in systems design. 

It must be said. however, that no matter where the cloth is cut, there will 
always remain a need for programers to know more about systems design than 
they would learn in present programing courses. Where the computer team 
is made up by training systems analysts in programing, it may be assumed 
that little is needed but to give straight programing training. On the other 
hand, where people who have been in other types of work or who are newly 
recruited are being trained in programing, it will be necessary to give ground- 
work in systems design as part of or in addition to training in programing 
the equipment. Finally, the future supplementary training in techniques of 
autocoding should be a part of any programing training, whereas in the past 
training in these techniques has heen offered as optional advanced courses in 
some cases. 

The contention that the programer also must be given a course in electronic 
accounting machines systems needs elarification. This could be a misreading 
of what the programer’s job really is going to be. In most situations the 
decision as to whether a particular bit of procedure is to be put on EAM rather 
than on ADP would normally not be the programer’s, but the decision of an 
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analyst or of a supervisor. If what is meant is that the peripheral equipment 
which is associated with computer installation is EAM equipment and the 
programer needs to know its operating capabilities and relationship to the 
“main frame,” the point is more valid and training for this purpose would be 
desirable. The contention that the programer needs to be given a better appre- 
ciation of the auditor’s problems with programing in an accounting application 
is well taken. Certainly the programer should understand the concept of the 
audit trail and need for care and precision in dealing with financial data as 
a basis for satisfying the requirement for certain kinds of control checks which 
must be written into programs to meet accounting standards. 

8. Training of supervisors 

A third important area for clarification in training content is relative to train- 
ing personnel who are going to be supervising the computer installations or related 
activities. In those cases in which the supervisor can be spared from the job 
long enough to go away to school, or in those locations at which universities offer 
“sundown” vocational-type training in the ADP field, universities can be ex- 
pected to pick up some of the slack, but in the main it appears that the Govern- 
ment is going to have to do most of this formation job by developing its own 
training sessions. There wil be situations, however, in which useful help could 
be available from consultants in developing tailormade training for this purpose 
relative to specific types of applications on which they have had installation 
experience. 

Certainly this type of training must be in greater depth than “briefings,” 
3-day executive courses, or even week-long executive courses. In designing this 
training the Government should face the fact that many of its supervisors not 
only know nothing of ADP and have to master a basic understanding of machine 
capabilities, limitations, methods of operations, etc., but also have been seat- 
of-the-pants operators who need to master the concepts of scientific management, 
planned work, and systems design in general in addition to the concepts of ADP 
per se. It is the supervisor more than the programer who needs to understand 
the alternative methods of handling a systems problem and to be clearly aware 
of the relative speed, costs, and other performance criteria of manual, EAM, and 
ADP in relationship to one another. For it is the supervisor who, if not making 
the decision, at least will be directly responsible for carrying out the decisions as 
to which of the possible alternatives to use. 

Above all other occupations, unless perhaps it is that of the analyst, this group 
of immediate supervisors or computer operations or associated activities needs 
to be aware of the “systems” concept. (That is, the concept of doing a systems 
design and computer application job in the broadest terms encompassing as many 
as possible associated subsystems in one master system.) This is true because it 
is on their opposition that such advanced integrated data processing will fail and 
it is on their intelligent cooperation that this kind of application depends for 
succcess. 

Finally, these are the people who need most to understand the limitations on 
outputs and the conditions on input source documents which use of a computer 
imposes. A computer application can very well be unsuccessful or less success- 
ful than it should be because unsophisticated personnel at this level may attempt 
to do with it things it is not well adapted to do. They demand, for example, 
reports that are not really necessary and which could well be dropped in order 
to obtain the other advantages which computer processing provides. Obviously, 
it is a corollary to what has been said that this group above others must have 
some understanding of the principles of organization and effects of a data proc- 
essing system on organization. 

4. Training of systems analysts 

The gravest training problem of all is with respect to training systems analysts. 
Those systems analysts who will be directly associated with the operation of 
computer systems, and who are classified as management analysts (digital com- 
puter) should be given a thorough understanding of programing as well as the 
philosophy of the machines and such other aspects of a computer application as 
the audit problem, design of input, output, formats, and “balance” among all the 
other machines in a computer center which are intimately associated with the 
computer itself. However, this is just the beginning. These analysts also need 
better training than is now available in the basic principles of their own trade. 

Other management analysts who may not be directly associated with a com- 
puter application but whose work is potentially affected by ADP will need a good 
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share of the same training in computer philosophy as management analysts 
(digital computer), although with less intensive instruction in programing, as 
well as upgrading in the principles of their own profession. Indeed, as time goes 
on and computer applications cover a wider area of overall Government paper- 
work, improvements in the capabilities of the machine, advances in programing 
methods, and the broader adoption of the systems or integrated data processing 
concept should ultimately erase the distinction between management analyst and 
maangement analyst (digital computer). 

One thing that stands out in the experience of making this study is the grow- 
ing recognition that the systems analyst is the key and consequently the potential 
bottleneck to a successful computer application. This recognition is gradually 
finding expression in some increased emphasis and interesting new developments 
in the field of training of systems analysts. 

A a matter of interest and possible usefulness in guiding the development of 
the kind of training that is needed in the Government, reference should be made 
to several new courses in systems analysis which have been recently developed. 
Specifically, these are programs which are to be offered by the Systems and Pro- 
cedures Association of America; the new systems and procedures course of the 
American Management Association; the course in logistics systems management 
which has recently been started by the Air Materiel Command and the course 
which is given at the University of Pittsburgh by the head of the systems depart- 
ment of the Westinghouse Corp. 

These are all interesting illustrations which may be of assistance in stimulating 
thinking on this problem. While none of them fill the bill for the Government 
entirely, they all reflect to some degree recognition of the criteria which it is 
believed should govern the design of training for systems personnel in the Gov- 
ernment in the future. 

The starting point in designing training for systems personnel should be not 
only new dimensions of systems work which are created by the capacity of 
computers to do paperwork. In addition such training must seek to compensate 
for the deficiencies which have existed in previous training and in the growth 
process of the systems analyst in the past. While the details of the content 
which is ultimately offered may differ slightly as between Government and 
private business, courses for people to practice in either environment would have 
much in common and the design job should start from the same point. 

Certainly it can no longer be afforded to develop specialists in a narrow field 
like records management or forms design and control. Indeed, except for 
entry level and just above entry level jobs, this kind of specialization is suspect 
not only relative to training but also as far as the day-to-day work of a systems 
staff is concerned. The sight of the systems professional need to be raised in 
business as well as government. The reliance that has often been placed in 
both public agencies and private businesses on systems designed by the machine 
companies, or by organizations which sell forms, to the point that the indi- 
vidual organization’s analyst has in many cases been a mere adapter of a 
-anned answer can no longer be tolerated. 

In the light of ADP and other developments affecting the processing of 
paperwork, the profession of systems analyst has attained a greater significance 
and vastly more content and difficulty than has ever been true of the past. 
The day of catch-as-catch-can systems work with limited technical equipment. 
trial and error learning, and quickie courses in fragments of the total systems 
design process should be gone forever. The various techniques and concepts 
which should be built into the systems analyst’s equipment both through training 
and by the way in which these people are used on the job are discussed in detail 
below. 

First, recent developments in the field of ADP make it necessary for the 
systems analyst who is going to participate in the design of ADP systems 
either now or in the future to have a better grasp of the criteria and capabili- 
ties of manual systems and systems based on the use of conventional equipment 
like electrical accounting machines, addressograph, microfilm, ete., than ever 
before. 

This is true for a variety of reasons. The input to and output of a computer 
involve manual and conventional equipment processes. If the hight rate of 
speed and other performance capabilities of the computer itself are to be ade- 
quately exploited these “make-ready” and ‘“put-away” processes employing 
manual and conventional equipment techniques must match as nearly as pos- 
sible the efficiency of the computer itself. Moreover, in any total system there 
will be many substantive elements, as well as elements involving feeding and 
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discharging of the computer, which will employ manual and conventional 
equipment methods. These processes must correspond from the standpoint of 
economy, efficiency, and speed to the processes involving the computer itself. 
Finally, there is a “law of parsimony” in paper processing just as in science 
which dictates that wherever possible the simple solution should be used rather 
than the most elaborate. Since the use of a computer is the most elaborate 
way of handling paper and should never be employed until it is clearly estab- 
lished that equally economical and efficient results cannot be achieved with the 
use of manual or EAM techniques. Obviously the analyst must be qualified to 
select the right alternative in each case. 

Second—and this is the point that is being made most emphatically today— 
the systems analyst must have a thorough understanding of the so-called systems 
approach. (This is the philosophy that any system is merely a part or sub- 
system of a more all-embracing system and that changes in one part of the 
overall system will have repercussions on other parts.) According to this line 
of reasoning, systems design must be done in terms of the whole rather thaa 
in part. It is contended also that this the way in which the greatest degree 
of economy can be realized. Only as a result of thinking in these terms, it is 
said, can one see the opportunity for total integrated processing making use 
alternatively of a number of different types of equipment to the point that 
more or less total mechanization is achieved. 

Even though the advent of ADP lays emphasis on this need, as a need it 
is not new nor even a newly discovered principle. The fact that the systems 
approach is often written about as if it were something new under the sun 
is in itself an excellent measure of the deficiency in previous development of 
systems people and of previous systems work. The fundamental principles have 
always applied as clearly to manual operations and conventional equipment 
operations as to computer applications and systems work should always have 
been done from an overall systems viewpoint. The advent of the computer 
has, however, changed the way in which an overall systems solution may be 
achieved by permitting the computerized handling of the process at certain 
stages. This has served to raise the stakes of the game in two ways. The 
first is through higher costs. The second is that at computer speeds bad data 
can be made available in time to adversely affect management decisions which 
would not have been affected under earlier methods because the data would not 
have been available in time. But in the long run the extent to which ADP has 
served to dramatize this principle and to focus top management attention on 
systems may prove to beits greatest contribution. 

It is the failure to orient systems training and the on-the-job development 
of systems people to this principle that has meant that training and practice 
has been too much technique oriented. That is, it has dealt with methods of 
factfinding, charting, presenting the findings, etc., and has failed to build into 
the analyst’s equipment an adequate understanding of what one very proficient 
analyst some years ago termed “what to look for.” By “what to look for,” 
which should be the third area of emphasis in systems training, is meant the 
principles of work organization, the effects of specialization, the characteristic 
of work and output if performed by a “serial” hand-to-hand process versus 
working on “parallel” or team basis, ete. 

To the extent that training in this field has been overly technique oriented it 
may even have failed properly to orient the systems design process to the 
end which it is hoped to achieve by systems design. That is, that there is 
always an administrative goal to be achieved by a procedure—i.e., the optimum 
mix in speed, economy, quality, and accountablity—as well as a substantive 
purpose of paying a bill or writing a check, etc. This concept is a fourth area 
which should receive emphasis in any training program. 

Fifth, limitations deriving from social organization and the capabilities of 
human beings (as well as machines) which need to be understood in designing 
new systems should receive attention. 

Sixth, in addition to the matters already mentioned, the analyst needs thor- 
oughly to grasp other fundamentals like the concepts of scheduling and other 
aspects of production control as applied to paperwork, the use of statistics in 
the design of office systems, and the applicable principles of statistical quality 
control. These matters should be most familiar to him before he assails the 
complexities of the computer itself. 

Seventh, he also needs to know the principles of organization and the rudi- 
ments of such fields companion to systems work as budgeting and personnel 
classification. Familiarity with the principle of communications is another 
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requisite since much of the paperwork of an organization is done for purposes 
of communication and finds expression in the forms of reports and a reporting 
system. 

Finally, there is one more hurdle at least for senior members of the systems 
profession and this an appreciation of the use and an ability to identify an 
opportunity to apply some of the techniques of the management sciences (i.e., 
linear programing, game theory, etc.). It should not be necessary for the analyst 
to be able to apply these techniques personally but he should at least be able 
to recognize an opportunity to use them. 

5. Significance of clarifying training content 

Some little space has been devoted advisedly to this recital of the concepts, 
skills, and competences which the various members of the computed team and 
other important contributing parties to the success of an ADP application must 
master. The statistics developed by this survey have certainly pointed up the 
quantitative aspect of the training job which the Government faces and it was 
felt that it would be a grave mistake to minimize the qualitative side of the job. 
The only thing that would be worse than failure to meet the quantitative re- 
quirements would be to meet them on a superficial basis. If there were ever a 
situation to which the old saying that ‘a little knowledge is a dangerous thing” 
applies, it is in relation to the development of personnel who are going to be 
working on design and operation of a computer system. They are not only 
playing with a million dollar toy in the computer itself, but also systems design 
in its broadest consequences is a billion-dollar business. Where poor systems 
design in the past has been capable of wasting dollars by the thousands, with 
the added dimensions of an expensive computer, it is now capable of wasting 
them by the hundreds of thousands or even millions. 

In the light of what has been said, it should be clear that the training job 
required represents a major effort. It is not one that can be met with con- 
ferences, short seminars or any other “quickie” approaches. What is required 
in each of the occupations discussed above is solid full-time training of several 
weeks’ to several months’ duration, supplemented by conscious systematically 
organized on-the-job training. In addition the use on the job of these types 
of personnel by their supervisors during their formative years and promotional 
policy as well need to be designed with the training consequencies of these ac- 
tions in mind. 


B. INDOCTRINATION OF HIGHER LEVELS OF MANAGEMENT 


1. Scope of problem 


In introducing this topic it is important to recall the two things revealed about 
this type of training by the data of the survey. One is the projected overall 
requirement for giving 12,000 persons this type of exposure within 3 years with 
nearly 4,500 of them to be exposed in 1959 alone. The other important piece 
of background is the qualitative side of this problem. Out of 91 bureaus reply- 
ing to the narrative portion of questionnaire 58—-7F only 43, or 47 percent, indi- 
cated that they were giving any systematic indoctrination to top management 
personnel. Actually, since in 10 additional bureaus the only indoctrination re- 
ported was through house organs, magazine subscriptions, and staff meetings, 
the real figure could be said to be 33, or 36 percent. 

Furthermore, sending executives to manufacturers’ courses alone does not fill 
the bill either, particulraly since the manufacturers’ course for executives most 
frequently mentioned was a 3-day familiarization session which is generally ma- 
chine oriented. If the total is still further reduced by the number providing 
indoctrination only from this source, it appears that only 16.4 percent of the re- 
porting bureaus are doing much about this very important sector. 


2. What should be presented to higher management 

Looking at the qualitative side of the tarining problem, it should be stressed 
that managers need to be exposed to much of the same areas of subject matter 
as immediate supervisors and the systems analysts. While the mechanics of 
systems planning and programing need not be mastered by this group, those 
subjects recommended for supervisor and analyst courses which are a matter of 
principle or philosophy should be understood by top management itself. In this 
group of topics should be included the systems concept, understanding of the 
principles of distributing and ordering work, the overall principles of organ- 
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ization, principles of communication, the principles of social organization, the 
eapabilities of human performance as it affects the layout of work processes, 
etc. The contention was encountered in visits to certain installations that 
the type of indoctrination which top management had been getting because of 
its high degree of machine orientation was worse than nothing. It is alleged 
that such indoctrination has led to impossible expectations as to machine per- 
formance and capabilities and to insistence on time schedules for getting on the 
air which are completely incommensurate with doing a good job. Thus there 
may be in this area the dual job of correcting the errors of the past as well as 
preparing for the future. 

Prof. Lowell Hattery of American University made some cogent observations 
on this topic in a paper he presented to the 1958 round table of the International 
Institute of Administrative Sciencies (Liege, Belgium, June 30, 1958) entitled 
“Impact of Automation on the Civil Service.’ He defines the job of top manage- 
ment indectrination as the job of preparing management for the adjustments 
required to executive thinking by the computer and identifies four principal areas 
in which this adjustment in executive thinking must take place. The first of these 
is the area of “Procedural and Systems Reform” and in this connection he points 
out that “Almost every effective major application of electronic data processing 
systems requires procedural and systems changes. These changes are of a major 
order and therefore affect the ways in which many different persons have been 
doing their daily work. They may require new organization units or the addi- 
tion or deletion of functions and new relations across organizational lines may 
be required.” He points out that the top executive must understand the nature 
of and the reason for such changes and be able to give them his intelligent per- 
sonal support in order to bring about successful automation. 

The next area for adjustment in executive thinking he labels ‘Technical 
Information Requirements.” In this context Professor Hattery points out 
that the executive needs to know something of the capacity and limitations of 
electronic equipment for producing information and to understand how elec- 
tronic computers facilitate the solution of statistical and mathematical analyses. 
It should be added that he must understand how to use such data if he gets it so 
that some use will be made of the work turned out by the computer. 

The third area in this list is called “Quantitative Factors in Decision Making,” 
and Professor Hattery says apropos of this: 

“Analysis of decision making shows that most executive decisions are made with 
the benefit of limited, late, and often irrelevant data. Decisions are based on 
experience, impressions of trends, advice of others, ete. We now have a ma- 
chine which can provide up-to-date analyzed relevant data. If the executive is 
prepared to use them as warranted in his decision making he will be 
strengthened.” 

The final topie is labeled “Control Responsibility.” Here it is pointed out 
that the executive has responsibility for control of operations which he custo- 
marily exercises through supervisory support. It is also noted that with the 
facilities of automatic data processing “records of operation can be reported. 
analyzed, and printed out in management reports for prompt transmittal to any 
level of supervision. No longer need upper levels of supervision be insulated 
from current knowledge of operational details.” This situation raises some 
questions about some sacred aspects of management philosophy. Certainly there 
is a question as to whether the fact that top management can receive so much 
detailed operating data so promptly will be an unmixed blessing. As Professor 
Hattery says: 

“The potentiality for effective administrative controls has been measurably 
increased by the availability of automatic data processing. The administrator 
faces a difficult challenge to achieve the potential.” 

In summary, the point to be made here is that the subject of what the content 
of appreciation training for executive should be is one of the most significant of 
all the “personnel problems involved in the adoption and use of automatic data 
processing systems” which is the subject of this study. This study has developed 
that ADP is already incurring a $380 million annual wage bill and will incur an 
$80 million annual wage bill if projected increases in employment in this field 
actually take place. These figures at least give a monetary expression to the 
importance of being “computer ready” both from the standpoint of each indi- 
vidual computer installation and from the standpoint of the Government as a 
whole. The major element in “computer readiness” is the sophistication of, and 
understanding by, higher management of the subjects discussed above and the 
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ability of the occupational groups directly involved in installing and operating 
ADP systems to perform on a thoroughly trained basis in the various fields listed 
above. 


C. OPTIMUM DIVISION OF TRAINING RESPONSIBILITIES AMONG THE POSSIBLE SOURCES 


Providing training for these several occupational groups represents a problem 
of making the best choices among various possible sources and of using each 
of them in the most effective manner possible. This problem is complicated 
by the vast size of the projected training load itself, by the big gaps in training 
facilities within the Government, and by the overoptimistic assumptions about the 
areas of training which could be covered by the manufacturers. Then, too, there 
is the problem of learning to use training by universities and other sources hereto- 
fore unavailable. Lastly, there is the need to take greater account of the qualita- 
tive dimension of the training job particularly with respect to management 
analysts, supervisors, and indoctrination of top managers. All these factors 
taken together demonstrate the need effectively to make the division of responsi- 
bility among alternative training sources. 

A committee of the Department of Defense in a previous report on the ADP 
training problem in the Department made certain generalizations about the way 
in which the training job ought to be done. They defined what at that time 
seemed to be the optimum roles for the various sources. In brief, they identified 
the respective roles of possible parties to the training job as follows: (1) Manu- 
facturers to provide skilled training in programing and operating: (2) the Goy- 
ernment to take on the job itself of training systems analysts and giving on-the- 
job training to programers and operators preliminarily trained in manufacturers’ 
courses; (3) the Government also to carry the major buden of taining super- 
visors and indoctrinating top management. In that report the universities were 
identified as having a major role to play in general preparatory education for 
ADP and for training people who would be working on scientific applications in 
the use of computers in solving the problems in their particular disciplines. As a 
result of this more comprehensive study, while most of these recommendations 
still appear to be sound, there are some differences, and particularly differences 
in emphasis, to be suggested. 

Before reciting these, however, there is a most important point to be made. 
That is, the ADP training problem has to be approached on the basis of an ex- 
tremely positive and affirmative attitude about training and indoctrination for 
all occupational groups and all levels of personnel. The same recognition of the 
necessity for training all levels of personnel that has characterized the Defense 
Establishment’s military personnel policies and the willingness to free key people 
for considerable time periods for training and indoctrination that has character- 
ized the growth of executive development programs in private business must 
underlie the forthcoming training effort in the Government. Unless this kind 
of an attitude can be guaranteed, there is very little point in discussing the 
pros and cons of training resources or the problems of developing training 
facilities. 

1. Training role of the ADP equipment manufacturers 

The role assigned to the manufacturers, namely, giving skill training to pro- 
gramers and operators still appears to be a sound one, with certain modifications. 
Certainly the Government agencies should avail themselves of the facilities of 
the manufacturers in giving the basic introductory training in programing and 
operating. Further, the manufacturers must be depended upon for training in 
new methods of autocoding, in a very large measure. However, in the case 
of agencies that are well advanced in ADP and have a cadre of trained personnel 
who would be available for the purpose, it might be desirable to set up advanced 
programing training within the walls of the agency in order to make a smoother 
transition between advanced programing training and on-the-job training. The 
sooner the programer begins to work with the specific problems of the application 
which he will be programing the sooner he becomes most valuable to his 
organization. 

The same approach should be followed as far as training operators is concerned. 
At the earliest possible date the Government should work out in more detail the 
specific bill of particulars about deficiencies in training operators, and seek to 
work with the manufacturers to the end that their courses for operators may 
be as well adapted as possible to the needs of the Government agencies. 
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As to the prevalent criticism that programing training has lacked enough 
systems content, here apparently is an area in which the manufacturers are 
apparently not equipped or disposed to pick up the slack. Hence, this added 
requirement for systems training should be added to the overall Government 
requirements in this subject and plans made to accommodate the programers 
who need systems training in the appropriate parts of the courses for full-time 
systems analysts. Of course, now that the magnitude of the problem is known, 
it might be possible to arrange with the manufacturers to offer more training 
in these fields than they have done heretofore. 

The question of sequence of training is an important one. There are elements 
in the Department of the Army which argue with strong logic that some kind of 
training should be given people who are going to become programers before 
they are sent to manufacturers’ schools. The purpose of so doing is to give train- 
ees perspective about other methods besides ADP of solving systems problems, 
and about the relative capabilities of a variety of types of computers. 

As to the role the manufacturers should play in executive indoctrination, a 
frequently expressed opinion was encountered that it was undesirable to depend 
on the manufacturers to do this job. This argument appears most valid insofar 
as it relates to depending upon manufacturers to do the total indoctrination job. 
The real job as far as management personnel is concerned is that of acquainting 
them with the management significance of ADPS and of upgrading them in the 
management skills necessary to make a computer installation effective. On 
this part of the job the Government should definitely not depend upon the manu- 
facturers. However, when this particular group of trainees is ready to get the 
story about the performance characteristics of the hardware itself the existing 
facilities of the manufacturers for conveying this understanding should be used. 

The problem of the “sales pitch” frequently mentioned as a practical short- 
coming of manufacturers’ executive courses can be dealt with in several ways, 
so that it may be overcome and this resource may continue to be used. One way 
is to expose the supervisors and executives being indoctrinated to the presenta- 
tions of several manufacturers so that they will have the insight that comes from 
exposure to various alternatives. Another way to meet this criticism is to give 
the executives an exposure to the characteristics of various kinds of equipment 
in the indoctrination they receive “at home” prior to participation in the manu- 
facturers’ courses. This has much to recommend it, given the premise that the 
sequence of indoctrination should be exposure to the management aspects of 
ADP prior to exposure to the hardware. 


2. Role of the universities 

In the long run fuller exploitation of the possibilities of assistance from the 
universities of the country offers the most important outside resource for meeting 
the vast training load which is indicated by the returns of this study. The fact 
that more use of this resource was not made in the past was no doubt mainly 
attributable to the lack of adequate training legislation. Indeed the military 
departments which have no legal barriers in their way have made considerable 
use of university training for a variety of purposes in the field of ADP and in 
other fields as well. Fortunately, coincidentally with the removal of the legal 
barrier it is found that the capabilities of the university to participate in this 
field are much greater than they were just a few years ago. 

Below there is a list of universities offering some kind of training in ADP, 
systems work or the management sciences, and the relative location of Govern- 
ment computer installations. There are now more than 100 colleges and univer- 
sities in this group where but a short time ago there were only a few score have 
any such capability. 


Colleges and universities offering ADP and systems courses 


Alabama: 

1. University of Alabama, university (near Tuscaloosa ) 
Arkansas: 

1. University of Arkansas, Fayetteville 
Arizona: 

1. Arizona State College, Tempe and Flagstaff 

2. University of Arizona, Tucson 
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California: 
1. University of California, Berkeley* 
2. University of California at Los Angeles, Los Angeles* 
. California Institute of Technology, Pasadena 
. University of Redlands, Redlands 
. Sacramento State College, Sacramento 
. San Diego State College, San Diego 
. University of San Francisco, San Francisco 
. San Jose State College, San Jose 
. California State Polytechnic College, San Luis Obispo 
10. University of Santa Clara, Santa Clara* 
11. Stanford University, Stanford (Palo Alto) * 
12. College of the Pacific, Stockton 
13. Whittier College, Whittier 
Colorado: 
1. University of Colorado, Denver* 
2. University of Denver, Denver* 
3. Colorado State University, Fort Collins 
Connecticut : 
1. Bridgeport Engineering Institute, Bridgeport 
2. University of Bridgeport, Bridgeport 
3. Trinity College, Hartford 
4. Yale University, New Haven 
Delaware: 
1. University of Delaware, Newark 
District of Columbia : 
1. George Washington University* 
2. American University* 
Florida: 
1. Stetson University, De Land 
2. University of Florida, Gainesville* 
3. Florida State University, Tallahassee 
Georgia : 
1. University of Georgia, Athens 
2. Georgia Institute of Technology, Atlanta 
Illinois: 
1. De Paul University, Chicago 
2. Illinois Institute of Technology, Chicago 
3. University of Chicago, Chicago* 
4. Northwestern University, Evanston 
5. Bradley University, Peoria 
6. University of Illinois, Urbana* f 
Indiana: 
1. University of Indiana, Bloomington* 
2. Purdue University, Lafayette 
3. Butler University, Indianapolis 
4. Notre Dame University, South Bend 
Iowa: 
1. Iowa State College, Ames 
2. Drake University, Des Moines* 
Kansas: 
1. Kansas State Teachers College, Emporia 
2. University of Kansas, Lawrence* 
3. Wichita University, Wichita 
Louisiana : 
1. Louisiana State University, Baton Rouge 
2. Southwestern Louisiana Institute, Lafayette 
Maryland: 
1. Johns Hopkins University, McCoy College, Baltimore 
2. University of Maryland, College Park* 
Massachusetts : 
1. University of Massachusetts, Amherst 
2. Boston University, Boston* 
3. Northeastern University, Boston* 
4. Harvard University, Cambridge* 
5. Massachusetts Institute of Technology, Cambridge | 
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Michigan : 
1. University of Michigan, Ann Arbor* 
. University of Detroit, Detroit 
Wayne University, Detroit 
Michigan State University, East Lansing* 
. Western Michigan University, Kalamazoo 
Minnesota : 
1. University of Minnesota, Minneapolis* 
Mississippi: 
1. Mississippi State College, State College 
2. University of Mississippi, University* (near Oxford) 
Missouri: 
1. University of Missouri, Columbia* 
2. Washington University, St. Louis* 
Montana: 
1. Montana State College, Bozeman 
2. Montana University, Missoula* 
Nebraska : 
1. University of Nebraska, Lincoln* 
2. Creighton University, Omaha* 
New Hampshire: 
F 1. Dartmouth College, Hanover* 
New Jersey : 
Stevens Institute of Technology, Hoboken 
2. Newark College of Engineering, Newark 
. Rutgers State University of New Jersey, New Brunswick* 
y 4. Fairleigh Dickinson University, Rutherford 
5. Seton Hall University, School of Business Administration, South Orange 
New Mexico: 
1. University of New Mexico, Albuquerque 
a New York: 
1. Polytechnic Institute of Brooklyn, Brooklyn 
2. Canisius College, Buffalo 
3. Adelphi College, Garden City, Long Island 
4. Cornell University, Ithaca* 
; 5. Columbia University, New York City* 
6. Manhattan College, New York City 
7. New York University, New York City* 
&. Pace College, New York City 
j 9. Vassar College, Poughkeepsie 
k 10. University of Rochester, Rochester 
¥ 11. St. Bonaventure, St. Bonaventure (near Olean) 
rs 12. Syracuse University, Syracuse* 
3. Rensselear Polytechnic Institute, Troy 
North Carolina: 
1. University of North Carolina, Chapel Hill* 
2. Duke University, Durham 
3. North Carolina College, Durham 
4. North Carolina State Teachers College, Elizabeth City 
5. North Carolina State College, Raleigh 
6. Wake Forest College, Wake Forest* 
North Dakota: 
1. University of North Dakota, Grand Forks* 
Ohio: 
1. University of Akron, Akron 
2. Ohio University, Athens 
3. University of Cininnati, Cincinnati 
4 
5 
6 
7 
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. Case Institute of Technology, Cleveland 
5. Ohio State University, Columbus* , 
5. University of Dayton, Dayton 3 

. Kent State University, Kent 
8. Miami University, Oxford* 

9. University of Toledo, Toledo* 


i 
q ee, 


138 USE OF ELECTRONIC DATA-PROCESSING EQUIPMENT 


Oklahoma : 
1. University of Oklahoma* 
2. Oklahoma A. & M., Stillwater 
3. University of Tulsa* 
Oregon : 
1. University of Oregon, Eugene* 
2. University of Portland, Portland 
Pennsylvania: 
1. Lehigh University, Bethlehem 
2. Lafayette College, Easton 
3. Drexel Institute of Technology, Philadelphia 
4. Temple University, Philadelphia 
5. University of Pennsylvania, Philadelphia 
6. Wharton College, Philadelphia 
7. Carnegie Institute of Techonology, Pittsburgh 
8S. Duquesne University, Pittsburgh 
9. University of Pittsburgh, Pittsburgh* 
10. Pennsylvania State University, State College 
Rhode Island: 
1. University of Rhode Island, Kingston 
2. Brown University, Providence 
South Dakota: 
1. University of South Dakota, Vermillion* 
Tennessee : 
1. Tennessee College Institute, Cookeville (Polytechnic Institute) 
2. University of Tennessee, Knoxville and Memphis 
Texas: 
1. University of Texas, Austin* 
2. Texas A. & M. College, College Station (near Bryan) 
8. Southern Methodist University, Dallas 
4. North Texas State College, Denton 
5. Texas Christian University, Fort Worth 
6. University of Houston, Houston (part of the University of Texas) 
7. Texas College of Arts & Industries, Kingsville 
8. Baylor University, Waco* 


1. University of Utah, Salt Lake City* 
Virginia : 

1. Virginia Polytechnic Institute, Blacksburg 

2. Washington and Lee University, Lexington* 
Washington : 

1. Washington State College, Pullman 

2. Seattle University, Seattle 

3. University of Washington, Seattle 

4. Gonzaga University, Spokane 
West Virginia: 

1. University of West Virginia, Morgantown* 
Wisconsin : 

1. University of Wisconsin, Madison* 

2. Marquette University, Milwaukee* 
Wyoming: 

1. University of Wyoming, Laramie* 


NOTES 


i. These institutions (*) also offer courses in “systems work” and “office management.” 

2. The following institutions offer training in the management sciences: (1) Case Insti- 
tute, Cleveland, Ohio; (2) Massachusetts Institute of Technology, Cambridge, Mass. ; 
(3) University of Michigan, Ann Arbor, Mich.; (4) Johns Hopkins University, Baltimore, 
Md.; (5) University of California, Los Angeles; (6) University of California, Berkeley. 

3. Sources of data: (1) “Business Electronics Reference Guide,” Controllers Institute ; 
(2) “Integrated and Electronic Data Processing in Relation to Schools of Business Admin- 
istration,” by E. Dana Gibson, professor, business education, San Diego State College, 
California. Monograph C—6, South-Western Publishing Co., Cincinnati-Chicago-San Fran- 
cisco-Dallas-New Rochelle: (3) “EDP Education,” pt. 11. Automatic Data Processing 
Policy Report No. 19, John Diebold & Associates, Inc.; (4) “Administrative Systems 
Analysis.” by Irene Place. Michigan Business Reports No. 28, Bureau of Business Re- 
search, University of Michigan; (5) correspondence on direct contact with numerous 
colleges, universities, and educational associations. 
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These offerings, no doubt, differ markedly in quality. Some of them are at 
the undergraduate level or offered only to matriculants for a degree and not 
readily accessible to Government personnel, while others are of a “sundown” 
variety and more readily accessible. However, the main point this exhibit 
dramatizes is that there is now quite near to almost every Government ADP 
installation an educational institution with a demonstrated interest and at 
least some capability for training in subject fields in which the Government is 
vitally interested. By display of initiative and ingenuity it should be possible 
for the agencies of the Government to capitalize on this fact to obtain the 
assistance that is so clearly needed. 

The most obvious role of the university has been conceived to be to give 
general courses in the overall principles of automatic data processing and to 
relate data processing to education in basic scientific disciplines and mathe- 
matics. Courses for these purposes are available at both the undergraduate 
and the graduate levels. This kind of basic education is of great importance 
and should be encouraged for it will have the longrun effect of bringing into 
the Government at entry level positions people with a headstart in getting 
into work in ADP. This is not enough, however, for the current emergency. 

In addition to courses in the basic principles of ADP and its relation to 
scientific disciplines, there are now available specifle skill training courses for 
programers. These are offered by a number of institutions in all parts of the 
country, and some Government agencies have already taken advantage of them 
at such places as New York University, Harvard, Massachusetts Institute of 
Technology, the University of California, Washington University in St. Louis, 
University of California at Los Angeles, the Department of Agriculture Grad- 
uate School, American University, etc. <A list of schools used in this way that 
was based on the schools cited in response to questionnaire 58-7F is set forth 
in the previous chapter. In view of the magnitude of the training load and a 
great geographical dispersion of the Government’s ADP activity, this skill 
training resource of the universities as well as their resources for basic educa- 
tion must be thoroughly exploited by the Government. 

Heretofore, apparently these courses in programing have not been a substi- 
tute for more intensive training by the manufacturers or for intensive Gov- 
ernment-operated classes. However, a number of installations concurred in 
the opinion expressed by the Mare Island Navy Yard that it is extremely useful 
to have employees take this kind of training in universities to broaden the base 
from which people can be drawn for intensive training in programing. Those 
that have had the previous exposure in university courses have acquired fa- 
cility in the intensive instruction with much greater rapidity than persons 
lacking the previous exposure. 

There are a variety of ways in which this resource has been and can be 
exploited. Employees can be encouraged to take such training speculatively 
on their own as a way of enhancing their chances for promotion. Again, as 
has been done in the case of several agencies, specific arrangements can be 
made with the university to train a group of Government people at Government 
expense and on Government time. In other cases, the people have taken train- 
ing after working hours, but the Government has paid all or a part of the 
tuition cost. 

In a few cases offerings of this kind at educational institutions have been 
on the request of the Government and the Government has exerted an influence 
on the character of the offerings. Handled properly, this approach presents an 
avenue for obtaining important assistance. The universities generally are will- 
ing, in these “sundown’’-type vocational courses which they regard as a part 
of community service rather than part of their primary educational programs 
to modify the offerings to the needs of the consumer. 

At no time, it has been found, can a Government agency afford to operate on 
the basis of a turnkey job on the part of any extragovernmental resource in 
seeking a tailormade job rather than merely accepting existing offerings. An 
instance was encountered in the field of a training course conducted for pro- 
gramers on behalf of a Government agency by an educational institution which 
was a disappointment to both parties. The educational institution felt that 
the Government had selected poorly the people to be given the training and the 
Government found its people were being subjected to heavy doses of engineer- 
ing and mathematics even though employed on a large-scale data-processing 
job. This entire misunderstanding could have been avoided by adequate atten- 
tion to the specifications for the course at the outset. 
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Experience to date indicates, in short, that the Government will have to take 
the initiative in outlining the content of the curriculum to be offered if it wants 
to assure itself of satisfactory results. Left to themselves there is an under- 
standable tendency for outside institutions to develop programs in terms of 
their own interests and resources which may or may not lead to results best 
adapted to the needs of the Government. 

With a little careful planning, however, a whole range of possibilities for 
constructive relationship with universities presents itself. In addition to those 
which have already been suggested of sending students to school to take the 
existing offerings of a university on an “as is” basis or of exerting an influence 
on the nature of the offerings, a variety of much closer relationships could be 
deevloped. These include such possibilities as the following, which could apply 
to any area of need, i.e., training of supervisors, programers, operators, and 
analysts, or indoctrination of management : 

1. A Government installation in the vicinity of a certain educational institu- 
tion could develop a course and ask the university to give it or could work 
closely and in considerable detail on the development of the course outline. 

2. It could give a university a contract to develop a course and then review 
it in complete detail before the course was actually offered. 

3. Universities have suggested that the Government should afford opportuni- 
ties for summer work by professors in Government computer installations to 
enable these professors to do a better job of training Government personnel. 

4. One of the factors which has greatly increased the capabilities of universi- 
ties to assist in the training job has been the increased number of computers in 
place in educational institutions. Special advantage should be taken of these 
situations. Institutions having computers represent a prime source of training 
because they have the actual instruments on which programs can be r-” and 
‘an, therefore, give much more practical training than institutions which do 
not have computers. 

5. Another basis of relationship between a Government agency and a university 
is suggested by analogy with the programs in the area of research where the 
costs of installing and operating a computer at a university have been financed 
by the Office of Naval Research and by the National Science Foundation. 

These arrangements have mainly developed in the past for purposes of re- 
search with training only incidental, but there is no reason why a similar 
arrangement for training per se would not be to the advantage of the Government. 
This would be an especially useful approach in the case of an educational 
institution which would be able to serve a governmental computer installation 
not having any other nearby training resources only if the cost of installing 
the computer which would be used for giving training to Government personnel 
were borne by the Government. 


3. Role of other sources 

For a long time some Government agencies have been sending people to 
courses sponsored by the American Management Association. While this is 
something which will have to be worked out on a negotiated basis, possibly 
greater use of it could be made now that more agencies have the legal discretion 
to do so. The program of training in systems analysis being developed by the 
Systems and Procedures Association of America is still at a very early stage. 
However, this is a development which should be watched with care and, as time 
goes on, arrangements might be made for the Government to avail itself of this 
resource as well to the extent to which the material offered appears to be 
relevant to Government problems. There are also a few correspondence courses 
in being which would have some value as preconditioning for personnel who may 
later be given intensive training in computer work. The new training legis- 
lation presumably would enable the Government to pay tuition for people taking 
these courses where it was in the Government interest for them to do so. Of 
course, these groups represent a source of assistance in indoctrination of top 
management personnel. 

Consulting organizations have a rather specialized kind of aid to offer which 
may be extremely valuable in some cases. As a result of being involved in the 
installation of computer systems for specific purposes they are in a position 
to develop either classroom training material or to assist in on-the-job training 
of personnel to be involved in some specific type of computer application (e.g., 
inventory control, ete.). This kind of highly specialized training in which live 
material from a consulting practice would be available as an instructional 
medium might be of extreme value in some cases in providing a training in a 
narrow field very rapidly. These organizations also have a good feel for some 
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of the management problems in the area of ADP and should be thought of as 
a possible resource in the area of management indoctrination as well. 

A list of such service bureaus, associations, and consulting organizations which 
represent an additional training resource is set forth below in the appendix. 
The passage of the new training act means that these resources are open to use 
by the Government to a greater extent than heretofore. While the attitude that 
the Congress expressed in legislative history of the training bill indicates that 
it was its intent that intra-Government resources be exploited and shared to the 
maximum before resorting to outside training sources. Such sources, never- 
theless, do represent a welcome addition to the total training resources open to 
the Government if they are used judiciously. 

j. Role of the Government in ADP training 

When to develop courses within the Government and when to use outside 
resources Will pose a question for study in each instance. There are advantages 
of speed and flexibility and, in some cases, cost in favor of doing the job through 
a university. On the other hand, there will be cases in which the cost factor will 
favor intramural training. Probably there will be a balance of advantage from 
the standpoint of closely adapting course content to the needs of a given Gov- 
ernment activity on the side of developing the training within the Government 
itself. However, if for reasons of resources or time it is decided to use an out- 
side source, any shortcoming in preciseness of training material could be accom- 
modated for by on-the-job training. 

By and large the training job which the Government must take upon itself 
has been pretty well identified by what has already been said about training 
content and the role of the other training sources. While over a period of time 
it should be possible to arrange to share a part of this burden with the universi- 
ties and other training sources. At the outset it will probably be up to the 
Government itself to provide most of the training for management analysts, and 
management oriented training and indoctrination for supervisory and top man- 
agement personnel. 

Where does the Government stand with respect to these demands on its facili- 
ties? It can only be said that current intra-Government resources in both these 
areas of its own primary responsibility are meager. The principal resources of 
note in either field are in the Military Establishment. Generally speaking 
these, too, are lacking in comprehensiveness and in some cases in quality. 

In short, the magnitude of the ADP training problem which faces the Govern- 
ment is such that to do justice to it within the time in which action should be 
taken will take a herculean effort and may require the use of extraordinary 
expedients. Not only are extraordinary expedients needed at the levels of the 
bureaus and departments but also there are some aspects of the training load 
for which governmentwide facilities should be available from the central agen- 
cies. These could serve the dual purpose of meeting the needs of smaller agencies 
which cannot economically afford their own facilities and of providing a gov- 
ernmentwide quality yardstick. 

The action planned by the Civil Service Commission of sponsoring a brief Gov- 
ernment-wide appreciation seminar for management people on the subject of the 
management implications of ADP represents a start in the right direction. An- 
other activity which could be carried on most advantageously on a Government- 
wide basis would be a basic course in systems analysis such as that operated in 
the past by the Bureau of the Budget. 

Although such moves toward the development of Government-wide facilities 
are and would be auspicious, the fact of a vital overall gap still remains. The 
need of the moment at all levels of Government, therefore, is a massive buildup of 
internal capabilities and external service arrangements. Unless such a buildup 
takes place rapidly, there is grave danger that the old story of “too little and too 
late” will be reenacted on this new stage of ADP. 


D. RESPONSIBILITY WITHIN THE GOVERNMENT FOR LEADERSHIP AND PLANNING OF ADP 
TRAINING 


As with other aspects of personnel administration in the field of ADP, there 
has been the high degree of local autonomy and initiative on an installation-by- 
installation basis in the development of training programs. Obviously, the sheer 
magnitude of the training job for the future and the exceptional importance of 
doing a better and more sophisticated job qualitatively speaking make the free 
and easy practices of the past too casual for the future. 
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In fact, the one thing that is more important than setting up the necessary 
training facilities in or outside of Government is to make sure that internal ma- 
chinery for planning and concerting the ADP training effort of the Government 
is as effective as it can be made. There are a number of improvements which 
can be made. 

For example, there is an opportunity for bureau and departmental levels to 
make sure that optimum use is being made of the limited existing internal train- 
ing resources by developing some kind of priority system for enrollment. This 
might go to the extent of having a department take over the school run by one 
of its bureaus so that a greater proportion of the enrollment could be devoted to 
other bureaus with a higher priority need than the one which originated the 
school. If such a radical measure were not required, at least it might be desir- 
able for the departments having schools in one area and not in another to take 
over on a departmentalwide basis the decision as to the relative proportions in 
which each of its bureaus would send students to such facilities. 

If it is desirable for the use of existing facilities to be planned from a broader 
perspective, this is even more true from the standpoint of developing plans for 
setting up new facilities. These plans should be developed on the broadest pos- 
sible base and the entry to the new facility should be available on as broad a 
base as possible. As anyone who has had any experience with large-scale training 
efforts is aware, there are great economies to be achieved by good advance plan- 
ning and tight, precise scheduling. 

Another area where planned concerted action on the part of the Government 
as a whole seems indicated is in the development of a planned use of the new 
training legislation. This should be carefully used so it is not abused to the 
point of causing Congress to withdraw the authority. In the interests of good 
relations with university and other outside sources of assistance the Government 
should present a united front by concerting among the various agencies of the 
Government the use to be made of this resource. If the past practice of everybody 
in business for himself continues, some educational institutions and other groups 
could be flooded with students while other resources that are available are not 
used or others which should be developed are not developed. The analogy from 
the field of general higher education where Ivy League schools are flooded while 
institutions of high standing elsewhere in the country are seeking enrollment is 
germane here. 

Concerted action on a Government-wide basis is also essential with respect to 
the development of training materials for teaching the principles of programing, 
systems work, or the management implications of ADP. Unquestionably, if this 
training is to be well done, it must be based on good case history material. There 
is a depth of experience now in the Government and major lessons are to be 
learned from some of the trial and error of the past. Yet only a very minor 
proportion of this experience has been captured and recorded in a way which 
would make it useful as training material. Many of these applications have been 
written up, it is true, but what has been written up has usually been a description 
of the final system to emerge. Yet it may be that the story of difficulties encoun- 
tered along the way would have the greatest value for training purposes. 

There is an opportunity, too, to improve on past practices by developing general 
training materials on a broader basis, if for no other reason than for reasons of 
cost. In the course of reviewing several score internal documents about ADP, 
a dozen or more were encountered which dealt with general principles for a great 
part of their length. Some of these also represented rewriters of one another 
or paraphrases of material of a general nature about ADP which is available in 
standard texts and writings of outside authorities on the subject. In view of the 
resources of time and money that are needed to get the basic job done given the 
great emerging requirement for the future, this kind of duplication cannot be 
afforded and means must be devised for avoiding it. 

Dealing with such problems as those just enumerated and matters of similar 
Government-wide concern requiring concerting of plans and action on an overall 
basis from other personnel sectors—e.g., selection, turnover—post a much greater 
opportunity and challenge to the central agencies of the Government than that 
merely of operating some courses. These are equally challenges for the Inter- 
agency ADP Committee. Moreover, the personnel area offers numerous challenges 
for other levels of Government as well. 

It is, in fact, no exaggeration to say that the ability of the Government to as- 
similate what may be the most significant technological development of this cen- 
tury depends on how well these parties respond to these challenges on the man- 
power front. 
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